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TICKS OF

THE GENUS IXODES

IN

UTAH

by
Dorald M. Allred, D Elden Beck,
Leland D. White

INTRODUCTION
It is known that ticks of some species of
the genus Ixodes are vectors of organisms pathogenic to man and his domestic animals in
certain parts of the world and in North America (Philip 1939; Belding 1952; Anastos 1957).
The vector potentiality of most known species
is far from complete, and the same can be said

for information

on host-parasite relationships,

and other aspects of their ecology.
Much work has been done concerning the
taxonomy of the adults, and to a limited extent the n;ymphal stages have been studied.
With most species, however, it is difficult to
life history,

specifically identify the larval stage because
the morphological and anatomical characteristics have not been studied sufficiently to make
taxonomic separation possible.
Several thousand specimens of ticks have
been collected in Utah by staff members and
students of the Brigham Young University
Zoology Department during the past 10 years.
Many hundreds of these are of the genus Ixodes,
representing all stages in their life history.
It was felt that if the larval stages could be
accurately identified, additional information recorded in the field records for distribution, host
relationships, seasonal occurrence and population index for all stages would:
1.
Contribute to a better understanding
of taxonomy, life history, and seasonal occurrence.
2.

Supplement information

to better in-

vector-pathogen associations
such conditions are determined.

terpret

when

interpretation of the
of maintenance of reservoirs of infection for pathogenic
organisms in nature.
study of the collections of ticks of the

3.

Assist

in

the

phenomenon

The

genus Ixodes made by Brigham Young University and some ticks obtained by loan form
the basis of this publication. Primary emphasis
has been given to larval taxonomy and secondarily to biological factors of ecological importance for the nine species of ticks of the
genus Ixodes known to occur in Utah. These
are angustus, kingi, marmotae, maris, ochotonae, pacificus, sculptus, spinipalpis and texanus.
The taxonomy and biology of the larval
ticks of the above species have received little
Nuttall
from previous workers.
attention
et al. (1911) constructed a key to the larvae
of eleven species of Ixodes of which only angustus is known to occur in Utah. Hooker et al.

(1912) gave a description for the larva of
kingi, but the description was brief and of little
taxonomic value. Clifford (1958) has given a

comprehensive discussion of, and constructed a
key to, Ixodes larvae of the southeastern United
States. Of these, only two species, texanus and
muris, are known to occur in Utah Edmunds
(1951 ) listed collection records for eight species,
one of which is diversifossus, a record of questionable validity. Beck (1955) listed additional
notes on host relationships for texanus, spinipalpis and pacificus, and Kohls (1952) reported the
presence of muris from muskrats in Utah.
There have been few other papers published
on Utah ticks which deal with their taxonomy
and biology. The study of the genus Ixodes by
Cooley and Kohls (1945) is at present the most
comprehensive publication dealing with these
investigations.

The purpose of our study was twofold:
To make a morphological and anatomical

(1)

an-

determine which characteristics may
be used for taxonomic separation of the larvae
of species known to occur in Utah, and (2) to
determine the biology of each species collected
in Utah. The data on the biology of the several
species were derived from field collection records supplemented by similar information taken
from the literature.
Larvae of five of the species used for morphological and anatomical analysis were reared
from identified females in the laboratory. Larvae from the other four species were identified
on the basis of their presence with identifiable
nymphs and adults.
All larval ticks were cleared, mounted on
microslides, and examined with phase microscopy, and drawings were made to scale using
a net reticule The terminology and chaetotaxy
follow Clifford (1958) and Cooley and Kohls
(1945) except for the terms posterolateral exalysis to

tension, median auricula and lateral auricula
which are original (Figures 1, 2, and 3). The
measurements of the following structures are
in microns and were taken as follows:

Scutum: The length was determined

as

the distance from the flattened anterior border to the posterior border. The width was
measured at the area of the greatest v\adth.

Palpus: The length was measured from
the base of article two to the distal end of
the palpus. The width was measured at
the junction of articles two and three. The
width of article two was measured at its
base.

CH;

Fig. 1

Fig. 2

Fig.

3
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Hypostome: The length was determined
from the tip to the curvature at the base.
The width was taken at the widest point.
Seta: The length
basal collar.

did

not

include

the

In order to determine the biology and host
relationships of ixodid ticks and other ectoparasites in Utah, the Department of Zoology and
Entomology of Brigham Young University initiated a systematic survey to determine relationships of parasitic arthropods and their vertebrate hosts. This survey, initially called Project
10, was begun in April of 1949 by D- Elden
Beck, Dorald M. Allred, Vernon J. Tipton and
Dale Rupert with Beck as the project director.
Subsequent to the beginning date other faculty
members and students have participated in the
project. Although primary concern has been
given to the rodents, collections have been made
from other mammals, birds, reptiles, and nests
of tliese animals as they were available.
In the following listings the numbers following the scientific names of the hosts designate the numbers of animals collected on this
project,

and the

letters indicate

whether

fleas

(F), lice (L), mites (M) and ticks (T) were
found. Numbers and letters in parentheses refer to nests of animals. In many cases the
designation of specific groups of ectoparasites
is based on tentative field identifications and
awaits laboratory corroboration. Although most
of the collections are from Utah, a few hosts
from other states are included. The listing of
the mammals is adapted from Durrant (1952)
and Hall (1957), the reptiles from Schmidt
(1953), and the birds from the American
Ornithologist's Union check-list (1957).
For
convenience, some families and genera are
arranged alphabetically and are therefore not
in phylogenetic order. Most of the figures represent only those animals actually killed and
examined for ectoparasites by personnel associated with this project. Many porcupines, jack
rabbits, badgers, marmots, large herbivores and
carnivores killed by sportsmen and automobiles

were examined. Such animal records were not
entered as a systematic part of our project unless ectoparasites were found.

1

:

M

1

:

:

M

Crotaphytus collar is auriceps 12:
Yellow-headed Collared Lizard
collaris baileyi 4:

Western Collared Lizard

M

M

M

Order Serpentes

Family Colubridae
Pituophis catenifer deserticola
Great Basin Gopher Snake

1

:

M

Class Aves

Order Podicipediformes

Family Podicipedidae
Podiceps

sp.

(

1

Grebe
Order Ciconiiformes
Family Ardeidae
Ardea herodias 4
Great Blue Heron
Family Threskiornithidae
Plegadis falcinellus

1

L

:

White-faced Ibis

Order Anseriformes
Family Anatidae
Anas platyrhynchos 5 1 ) L (M)
(

Mallard Duck
Branta canadensis
Canada Goose

1

:

L

:

Order Falconiformes
Family Accipitridae
Accipiter cooperii 1
Cooper's Hawk

L

2;

Hawk

Family Phasianidae
Lophortyx californicus

M

2:

M
:

(1):

(M)

California Quail
sp.

M

MT

:

Sparrow

Arizona Alligator Lizard

Crotaphytus

:

Order Galliformes
ssp.

M

M

:

Sceloperus graciosus graciosus 46;
Great Basin Sagebrush Lizard
Sceloperus undulatus consobrinus
Southern Prairie Lizard
Sceloperus undulatus virgatus 1
Striped Plateau Lizard
Sceloperus sp. 1
Spiny Lizard
Uta stansburiana stansburiana 1
Northern Side-blotched Lizard
Family Scincidae
Eurneces skiltonianus 1
Western Skink

Falco sparverius

Order Squamata

Family Iguanidae
Cnemidophorus
Racerunner

Phrynosoma cornutum 1
Texas Horned Lizard

3:

Family Falconidae

Class Reptilia

Family Anguidae
Gerrhonotus kingi

Crotaphytus wislizeni wislizeni
Long-nosed Leopard Lizard

Order Gruiformes
Family Rallidae
Fulica aniericana 1
American Coot

:

L

Order Charadriiformes
Family Charadriidae

M

Brigham Young University Science Bulletin

Charadrius vocijerus

L

3;

Spinas

Family Laridae
Larus delnii 'arensis

L

;

Domestic Pigeon
Zenaidura macroura

1

Zonotrichia leucophrys

Cliff

Order Strigiformes
Family Strigidae
Asio flammeus 2 (1): L (FM)
1 )

Family

Molothrus sp. 1
Cowbird
Family Laniidae
Lanius excubitor 1 L
Northern Shrike
Family Paridae
Parus gambeli 1
Mountain Chicadee
Family Parulidae
Dendroica petechia ( 1
Yellow Warbler

Family Picidae
Colaptes cafer 6 ( 1 ) L
Red-shafted Flicker
Colaptes sp. 2;
:

LM

Dendrocopos pubescens

1

Downy Woodpecker
Order Passeriformes
Family Alaudidae

)

M

2:

:

Yellow-breasted Chat
Family Ploceidae
Passer domesticus 1 (1 )
English Sparrow

M

F L

:

Dipper
Family Corvidae

Family

Aphelocoma coerulescens
Scrub Jay
Corvus brachyrhynchos

L

2:

Steller's

Pica pica

L

4;

:

M

L

Marsh Wren

Family Turdidae
Hylocichla rruistetina

Jay

Hermit Thrush

L

:

L

Family Troglodytidae
Long-billed

stelleri 2

1 ( 5 )
Black-billed

:

Telmatodytes palustris (1): (M)

Common Raven
Cyanocitta

1

Starling

1

(

M (M)

Stvn-nidae

Sturnus vulgaris

Common Crow
Corvus corax

(M)

:

(M)

Icteria virens {\):

Horned Lark
1

Sialia rnexicana 2:

Magpie

Calcarius lapponicus

1

F

:

M

Bluebird
Tardus migratorius {6):

Family Fringillidae

Robin
Family Tyrannidae

1

Lapland Longspur
Carpodacus mexicanus 5 )
House Finch
Chlorura chlorura 4: LT
(

(

:

M

Empidonax

sp.

1

:

(M)

M

Flycatcher
Myiachus cinerascens 1
Ash-throated Flycatcher
Sayornis sp. 1 L
:

Green-tailed Towhee
Junco caniceps 1 L
:

M

:

Gray-headed Junco
Leucosticte tephrocotis

Phoebe
1

Class

Gray-crowned Rosy Finch
Mclospiza melodia

(M)

:

Woodpecker

Family Cinclidae

M

:

Great Horned Owl
Order Piciformes

Erernophila alpestris

Swallow

Icteridae

Agelaius phoeniceus 3 L
Red-winged Blackbird
Euphagus cyanocephalus (6):
Brewer's Blackbird

L (FM)

:

1

(FMT)

Mourning Dove

Short-eared Owl
Bubo virginianus 3 (

L (M)

White-crowned Sparrow
Family Hirxmdinidae
Petrochelidon pyrrhonota 1 (72):

M

:

L

:

Chipping Sparrow

L

livia 1:

1

Brewer's Sparrow
Spizella passerina i (1):

Order Columbiformes
Family Columbidae

Cinclus

1

Spizella breweri
1

Ring-billed Gull

Columba

tristis

American Goldfinch

Killdeer

( 1 )

;

(M)

Song Sparrow
Pheucticus melanocephalus
Black-headed Grosbeak
Pipilo erythrophthaJmus 1
:

Rufous-sided Towhee
Pooecetes gramineus 1 L
:

Vesper Sparrow

Mammalia

Order Insectivora
(1):

(M)

Family Molossidae
Tadarida rnexicana

T

1

:

T

Mexican Free-tailed Bat
Family Soricidae
Sorex obscurus obscurus

Duskv Shrew

4:

M

FM
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Sorex palustris navigator

1

M

Neotoma

FT

Neotoma

;

stephensi relicta
Stephens' Wood Rat

Water Shrew
Sorex vagrans monticola
Vagrant Shrew
Sorex sp. 2

2:

Wood

ShrewFamily Vespertilionidae
Corynorhinus rajinesquii paUescens 2:
Rafinesque's Big-eared Bat
Myotis californicus stephensi 645: F L

CaUfornia Myotis

M

Pipistrellus Hesperus hesperus 3:
Western Pipistrelle

bairdii

1

:

Onychomys

M
M

Lepus californicus

ssp. 404:
Black-tailed Jack Rabbit

13:

FT

White-tailed Jack Rabbit
Oryctolagus cuniculus ssp. 2:
Domestic Rabbit
Sylvilagus audubonii ssp. 29:
Desert Cottontail
Sylvilagus idahoensis 2: F T
Pygmy Rabbit
Sylvilagus nuttallii ssp. 19: F

Peromyscus maniculatus

FL

M

Deer Mouse
Peromyscus truei ssp. 150: F
Pinon Mouse
Peromyscus sp. 19 (1) F L

MT

:

WTiite-footed

FLMT (M)

Thomomys

FLMT

M

Thomomys

FLMT

:

L

M

Rat

FLMT

cinerea ssp. 29 (50):

Wood
ssp.

Rat
136 (194):

(FLMT)

FLMT

Wood

Rat
Neotoma mexicana inopinata
Mexican Wood Rat
Desert

Dipodomys

FL

sp. 10:

(M)

FLMT

FLMT

MT

deserti deserti

Desert Kangaroo Rat

Dipodomys merriami

M

ssp.

FLMT
130: FLMT
7:

Merriam's Kangaroo Rat
Dipodomys microps ssp. 84 ( 1 )
(F M)
Chisel-toothed Kangaroo Rat

Dipodomys

ordii ssp. 791 (2)
Ord's Kangaroo Rat

Dipodomys

F

M)
Bushy-tailed
lepida

bottae ssp. 72:

Family Heteromyidae

:

Microtus pennsylvanicus modestus 3:
Meadow Vole
Microtus sp. 95 (5): F L
T (L M)
Vole

Neotoma

T

Pocket Gopher

M
FLMT

(M)
Montane Vole

(F

M)

Northern Pocket Gopher

Sagebrush Vole
Microtus longicaudus ssp. 43:
Long-tailed Vole
Microtus rnexicanus navaho I
Mexican Vole
Microtus montanus ssp. 55 (4)

Neotoma

(F

122 (1):

ssp.

Botta's Pocket Gopher
Thomomys talpoides ssp. 143:

Capper's Red-backed Mouse

Wood

MT

Porcupine

Family Geomyidae

albigula ssp. 2:

(7):

LMT

Western Harvest Mouse
Family Erethizontidae
Erethizon dorsatum ssp. 28 (1): F L

Clethrionomys gapperi uintaensis 26:

White-throated

2814

Mouse

Reithrodontomys megalotis

Beaver

Neotoma

ssp.

FLMT (FLMT)

T

Famil)' Cricetidae

:

(2):

Cactus Mouse

FL

4(1)

1

FLMT

FLMT(M)

Family Castoridae

ssp.

M

Peromyscus eremicus eremicus 198

Order Rodentia

Lagurus curtatus

2:

M

Canyon Mouse

M

ssp.

FLMT

M

FL

sp. 8:

Heather Vole
Peromyscus boy Hi ssp. 12: F L
Brush Mouse
Peromyscus crinitus ssp. 118:

Nuttall's Cottontail
Sylvilagus sp. 57: F
T
Cottontail

Castor canadensis

FLMT

leucogaster ssp. 29:

Grasshopper Mouse
Phenacomys intermedius intermedins

T

Lepus townsendii townsendii

ssj). 5:

torridus longicaudus 4:
Southern Grasshopper Mouse

Onychomys

MT

M T (M T)
LM

Onychomys

T

F L

F L

M

Northern Grasshopper Mouse

F L

Snow'shoe Rabbit

(5):

Rat

Ondatra zibet hicus
Muskrat

Order Lagomorpha

Family Leporidae
Lepus americanus

sp. 9

F

2:

sp. 8:

:

:

FL

F L

MT

MT

(M)

LT

Kangaroo Rat
Microdipodops megacephalus ssp.
Dark Kangaroo Mouse
Perognathus apache ssp. 12: L
Apache Pocket Mouse
Perognathus formosus ssp. 95:

3:

M

FLMT

Long-tailed Pocket Alouse
1

:

F

T

Perognathus intermedius crinitus
Rock Pocket Mouse

1

Brigham Young University Science Bulletin

Perogrmthus tongimembris
Little Pocket

ssp. 72:

Mouse

M

L

Perognathus parvus ssp. 215: F
Great Basin Pocket Mouse
T
Perognathus sp. 56: F L
Pocket Mouse

FL

MT

T

Red Squirrel
Family Zapodidae
Zapus princeps ssp. 72:
Western Jumping Mouse

FLMT

Family Muridae

Mus musculus

ssp.

23 (6):

M

L

(F

L M)

House Mouse

Order Carnivora

Rattus norvegicus norvegicus 151 (6):

Family Canidae

FLMT

(FM)
Norway Rat

Rattus rattus alexandrinus
Black Rat

F L

9:

Canis jamiliaris ssp. 5: LT
Domestic Dog
Urocyon cinereoargenteus

M

Vulpes macrotis nevadensis

Ammospermophilus leucurus

ssp.

FLMT

106 (1):

Cynomys gunnisoni

zuniensis
Gunnison's Prairie Dog

Cyrtomys leucurus
T)
(F

11

M

(4):

White-tailed Prairie

1

Cliff

Ill:

Lynx

rufus
Bobcat

FLMT
FLMT
FLMT

ssp. 81:

FLMT

Chipmunk
Glaucomys sabrinus lucifugus

Marmota

flaviventer ssp. 42:
Yellow-bellied Marmot

Sciurus aberti navajo

1

:

F

4:

FLMT

FLMT

Ground

Squirrel

4:

F T

FLMT
FLMT

:

Mephitis mephitis

1

T

:

1

Mustela frenata nevadensis
Long-tailed Weasel
Mustela vison energumenos

9:

FLMT

2:

T

FLMT

FLMT

Spermophilus townsendii mollis 8:
Townsend's Ground Squirrel
Spermophilus tridecemlineatus parvus

FLMT

5:

Family Equidae
Equus caballus
Horse

:

F

ssp. 5

Order Artiodactyla
Ovis dalli

T

ssp. 2:

Domestic Sheep

Family Suidae
Sus scroja ssp. 1 L
Domestic Pig
:

Squirrel

1

Order Perissodactyla

Family Bovidae

Squirrel

Ground

ssp.

Skunk
Mustela erminea muricus
Ermine
Striped

2:

F T

Thirteen-lined

Family Mustelidae
Martes sp. 1 F T
Marten

Family Procyonidae
Procyon lotor pallidas
Raccoon

Richardson's Ground Squirrel
Spermophilus spilosoma cryptospilotus

Ground

T

T

Badger

Spermophilus lateralis ssp. 117:
Golden-mantled Ground Squirrel
Spermophilus richardsonii ssp. 7:

Spotted

F

Spilogale gracilis ssp. 10;
Western Spotted Skvink
Taxidea taxus ssp. 6; L T

FLMT

Spermophilus armatus 234:
Uinta Ground Squirrel
Spermophilus beldingi crebrus

ssp. 6:

Mink

MT

Abert's Squirrel

FT

Domestic Cat

Chipmunk

Northern Flying SquiiTel

3:

F

Felis catus ssp. 2:

Eutamias dorsalis utahensis 24:

s^i.^X:

T

Family Felidae

Dog

:

Eutamias quadrivittatus

:

:

F

:

FLMT

Cynomys parvidens 2: F M T
Utah Prairie Dog
Cynomys sp. 2: F L M T
Prairie Dog
Chipmunk
Eutamias minimus ssp.
Least Chipmunk

1

Kit Fox

Family Cervidae
Cervus canadensis nelsoni 1 T
Wapiti
Dama hemionus hemionus 8: L
Mule Deer

(F)
White-tailed Antelope Squirrel

Belding's

scottii

Gray Fox

Family Sciuridae

Eutamias

(6):

FLMT (FM)

M

Colorado

FLMT

Spermophilus variegatus ssp. 55:
Rock Squirrel
Tamiasciurus hudsonicus ssp. 40
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LARVAL TAXONOMY AND SPECIES
BIOLOGY
Each of the nine Utah species is discussed
detailed morphological and anaseparately.
tomical analysis of the larval stage is first
S)resented, followed by the biological and ecoogical factors of host preference, seasonal activity, habits of infestation, and geographical and
ecological distribution. Following the biology,
specific collection records for Utah are listed.
All collections were made by Brighani Young
University except as noted by the literature
references, or by Rocky Mountain Laboratory
(RML), or Richard M. Hansen (RMH).

A

Ixodes angustus

Neumann. 1899

(Figs. 4, 5, 6, 54)

Description of the Larva

Twenty-one speciwhich were collected
from a canyon mouse, Peromyscus crinitus, at
Wild Mountain. Uintah County, Utah.
Specimens examined.

mens were analyzed,

all of

Hypostome. The width varies from 29

to

44, with 34 to 36 as the most common. The
length varies from 270 to 328 with variations

equally dispersed and showing an average of
297. The hypostome is widest at mid-point with
a moderately rounded apex. The basal width
is approximately one-half that of the maximum
width. The denticles moderately overlap, they
are rounded and coarse. The files are arranged

2/2 for three-fourths of the hypostomal length.
Only one or two denticles appear in file three.
Files one and two usually possess eight and six
denticles,
respectively,
although sometimes
there is one tooth more or less per file.
Palpi. The width at the widest point varies
from 48 to 60. with 54 to 60 as the most common. The length from the base of article two
to the tip of article three varies from 92 to
112, with 102 to 108 as the most common. The
width at the base of article two varies from
31 to 42, with 36 to 42 as the most common.
Article one has an anterior spur which is
acute to attenuate, and a posterior spur which
is prominent and rounded. The inner margin
of article three possesses a slight, terminal concavity. Article four is terminal.
Basis capituli. The posterolateral margin
possesses blunt posterolateral extensions.
Scutum. The width varies from 288 to 328,
with 310 to 319 as the most common. The
length varies from 270 to 328, with 282 to 301

Fig. 4

as the

Fig.

5

most common. The posterolateral margin

has a narrowly rounded curvature. There are
five pairs of scutal setae. Setae one, two and
three usually are closely grouped near the
anterolateral margin, while four and five are
grouped near the posterolateral curvature. Pair
numoer three ranges in length from 23 to 36,
with 26 to 28 as the most common.
Coxae. Coxa one has a prominent inner
spur. The anterior margin is variable in shape.
There are three setae present. Coxa two bears

Brigham Young University Science Bulletin
a slight, inner ridge. The anterior and posterior margins are straight to shghtly concave.

The inner margin

is

broadly

rounded,

and

there are two setae present. Coxa three sometimes bears a slight inner ridge. The anterior
margin is straight, while the posterior margin
is straight to slightly conve.K. There are two
setae present.

General body setae. Eight (rarely seven)
pairs of marginal dorsal setae are present. Pair
number one ranges in length from 40 to 52
with variations equally dispersed and showing
an average of 45. Two pairs of central dorsal
setae are present. Pair number one ranges in
length from 36 to 48, with 36 to 52 as the most

common. Three pairs of sternal setae are present. Pair number one ranges in length from
34 to 42, with 36 as the most common. The
setae are arranged in a triangular outline. Two
pairs of pre-anal setae are present. Pair number
one ranges in length from 29 to 36, with 30
as the most common. Four pairs of pre-marginal
setae are present. Pair number one ranges in
length from 30 to 40 with variations equally
dispersed and showing an average of 34. Three
pairs of marginal ventral setae are present.
Pair number one ranges in length from 29 to
40, with 31 to 36 as the most common. Two
pairs of post-hypostomal setae are present.

Biology

Host preference. The few larvae of this
species collected were found only on whitefooted mice of the genus Peromyscus. Nymphal

together in June and July, and
together in May.

all

three stages

Collection Records
Microtus montanus ssp.: Pine Valley, Washington Co., 17 July 1953, 1 F
Microtus sp.: Koosharem, Sevier Co., 23 July

1953,

1

F

Lake Town, Rich Co., 25
June 1953,2 N, 1
Ochotona princeps ssp.: Beaver Co., 17 July
1936 (RML)
Delano Ranger Sta Beaver Co., 25 June
1957 2 N
Emerald' Lake, Utah Co., 7 Aug. 1958, 1 N,
Microtus

nest:

sp.

M

,

2

F

Timpooneke Ranger Sta., Mt. Timpanogos,
Utah Co.. 18 June 1958, 5 N, 6 Aug.
1958,

IF

Peromyscus crinitus
Co., 3

May

Wild Mtn.. Uintah

ssp.:

1953, 85 L, 2

N

Peromyscus maniculatus ssp.: Castledale, Emmery Co., 22 May 1952, 2 N
Diamond Valley, Washington Co., 15 July
1953, 2 N, 2 F
Lynndyl Sand Dunes. Juab Co., 24 June
1955.

1

N

Mt. Timpanogos, Utah
1

Co.,

19 July 1952,

N

Red Creek, Daggett Co., 16 June 1953, 1 N
Wild Mtn., Uintah Co., 2 May 1953, 22 L,
1 N, 1 F
Peromyscus truei ssp.: Wild Mtn., Llintah Co.,
3

May

1953,

1

L,

N

1

Urocyon cinereoargenteus

scottii:

Tridell, Uin-

ticks

were found most commonly on the deer
mouse, Peromyscus maniculaius. Adults and
nymphs were taken from three other genera of
hosts. Cooley and Kohls (1945) listed at least

tah Co., 26 Sept. 1957,1
Unknown: Schofield Reservoir, Utah Co.. 7
June 1957, 1 N
Edmunds (1951) listed the following Utah

16 genera of animals that serve as hosts for

records:

mostly in northwestern United States.
Geographical and ecological distribution.
This species probably is statewide in its distribution, but was infrequently collected during this
study. We found it about equally distributed in
coniferous forest and desert shrub areas, but records from the literature indicate high altitude
this tick,

hosts for the

most

part.

Seasonal activity. Larval

ticks

were

collect-

ed only in May, nymphs from May to September, adult males in June, and adult females
in

May, June and August. Cooley and Kohls
listed records of nymphs from April
August (except July), females from March

(1945)
to

December, and males
and June.
to

in

February, April

Habits of infestation, Infested animals rarely possessed more than a single tick per host.
One deer mouse possessed 22 larvae, and one
canyon mouse, Peromyscus crinitus, had 48
larvae.

Larvae and nymphs were found togethei'
on the same host in May, nymphs and adults

N

Ochotona sp.: Paradise Park, Uintah Co.,
Aug. 1947
Shrew: Camp Hunt, Cache Co.. Aug. 1942
Weasel: Sardine Canyon, Cache Co., Dec.
1937
Ixodes diversifossus

Edmunds (1951)

Neumann, 1899

record of Ixodes
diversifossus from a cottontail rabbit taken by
According to Cooley and Kohls
J. S. Stanford.
(1945) and the extensive collections of the
authors, it is doubtful that this is a valid record
for this species in Utah. It seems reasonable to
assume that this was possibly a misidentificalisted a

tion of sculptus or kingi.

Ixodes kingi Bishopp. 1911
(Figs.

7.

8, 9,

55)

Descrij)tion of the I^arva

Specimens examined. Twenty-five larvae
were lab-reared from a female taken from an
Ord's kangaroo rat, Dipodomys ordii. from Dugway, Tooele Co., LUah.
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more or

tooth

at least

less per file. File two extends
seven-eighths of the length of the hypo-

stome.
Palpi. The width at the widest point varies
from 54 to 66 with 60 as the most common. The
length from the base of article two to the tip
of article three varies from 90 to 106 with 96
as the most common. The width at the base of
article two varies from 31 to 42 with 40 as the
most common. Article one has a prominent,
posteriorly projecting spur. The inner margins
of articles two and three are slightly convex,
while the outer margins are slightly concave.

Article four

Fig. 7

is

sub-terminal.

Basis capituli. The posteroventral margin is
broadly convex with the curvature beginning
at the base of palpal article one. The posterodorsal margin is flattened with a slight to prominent posterolateral extension.

Scutum. The width varies from 261 to
306 with 292 as the most common. The length
varies from 270 to 292, with 274 to 279 as the
most common. The posterior margin is rounded
with the posterolateral margins flattened to
slightly concave. There are five pairs of scutal
setae. Setae one and two are grouped near the
anterolateral margin, setae three are situated
medially, while four and five are located along
the posterolateral curvature. Pair number three
ranges in length from 14 to 20 with 15 as the

most common.
Coxae. Coxa one has an acute inner spur of
moderate size. The anteromedial margin is
straight to concave, whereas the posterior margin may be straight, concave, or convex. There
are three setae present. Coxa two has flattened
edges anteriorly and posteriorly. Both ends are
bluntly rounded. There are two setae present.
Coxa three has a concave anterior margin, a
convex posterior margin, and is rounded medially.

Fig.

9

Hypostome. The width varies from 38 to
44 with 42 as the most common. The length
varies from 60 to 72 with 66 as the most common. The sides are parallel to slightly convex
with the apex broadly rounded. The denticles
closely overlap, are rounded, coarse, and arranged in a 2/2 sequence to the base. Files
one and two usually possess seven and six
denticles, respectively; sometimes there is one

Two

setae are present.

General body setae. Eight pairs of marginal
dorsal setae are present. Pair number one ranges
in length from 37 to 48 with 42 as the most
common. Two pairs of central dorsal setae are
present. Pair number one ranges in length from
18 to 24, with 23 to 24 as the most common.
Three pairs of sternal setae are present. Pair
number one varies in length from 29 to 36
with 30 as the most common. The setae are
arranged in a triangular outline. Two pairs
of pre-anal setae are present. Pair number one
ranges in length from 18 to 24 with 24 as the
most common. Four pairs of pre-marginal setae
are present. Pair number one ranges in length
from 19 to 31 with 24 as the most common.
Four pairs of marginal ventral setae are present.
Pair number one ranges in length from 18 to
29 with 24 as the most common. Two pairs of
post-hypostomal setae are present.
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Biology

Host preference. The larvae of kingi apparently prefer the deer mouse, Peromyscus
maniculatus, to other hosts. Ord's kangaroo rat,
Dipodomys ordii, is another preferred host.
Other species of white-footed mice, kangaroo
rats, rabbits, wood rats and pocket mice com-

monly

same communities

as the
deer mice and Ord's kangaroo rats were occasionally found parasitized with kingi larvae.

living in the

Ord's kangaroo rat seems to be the preferred
nymphal kingi, whereas the deer mouse
is less preferred by nymphs. Apparently the
nymphs are not so selective for their hosts as
are the larvae, for they were also frequently
found on the chisel-toothec^ kangaroo rat, Dipodomys microps, and the Great Basin pocket
mouse, Perognathus parvus. Other animals in
the same community were rarely found parahost of

sitized

high mortality of these ticks in nature. Laboratory rearing experiments show that engorged
adult females are capable of producing several
thousand eggs.
Host animals are not resistant to infestation
by more than one developmental stage of ticks
the same time. Larvae and nymphs were
found together on the same animal every month
except July and September. Larvae, nymphs
and adults were taken together in February,

at

April and October, larvae and adults in March
and April, and nymphs and adults from February to October, except in July and September.

with nymphs.

The few

adult male kingi collected were

found primarily on Ord's kangaroo rats. Adult
female kingi were collected most frequently
from Ord's kangaroo rats and infrequently from
a variety of other hosts.

Cooley and Kohls (1945) listed at least 14
genera of animals that serve as hosts for this
tick in the western United States.
Geographical and ecological distribution.
is generally statevsdde in its distribution.
It was found primarily in desert
shrub areas, but was collected occasionally in
the lower elevations of coniferous forest areas.

Ixodes kingi

Seasonal activity.

Larval

and

nymphal

kingi were found on deer mice every month of
the year and on Ord's kangaroo rats every
have no explanation
month except July.
for their apparent absence on kangaroo rats
during July.

We

Adult females were collected every month
except September, December and January, and
adult males from March to November except
in July, September and October.
On animals other than their common hosts,
ticks were found from April through November, mainly from April to June.
Except for the month of June in each case,
Cooley and Kohls (1945) listed records of
females from April to December, males from
April to September, and nymphs from May to
September.
Habits of infestation. Apparently few animals are heavily infested with kingi ticks. Most
of the animals infested with larvae possessed
only one or two ticks. The few extremes of
larval infestation were five Ord's kangaroo rats
which possessed 20, 22, 38, 44 and 50 larvae,
respectively. A deer mouse showed an extreme
of 25 larvae, and a desert wood rat 28. Other
than these extremes, few animals had more
than 10 larvae. With respect to the nymphs,
the

mals had one or two ticks with less than a
dozen extremes of more than nine nymphs.
Usually only one adult female tick, and never
more than three, was found on a single host
animal. Not more than one adult male tick
was found on an animal. Such small numbers
of ticks on an animal may be indicative of a

same general picture held

true.

Most mam-

Collection Records

Cynomys

leucurus: Jensen, Uintah Co., 13 June
1953, 1 L,
Roosevelt, Duchesne. Co., 21 Aug. 1952, 4 L,
3
Cynomys parvidens: Panguitch (10 mi. N.),
Garfield Co.. 26 July 1952, 2

3N

N

N

Cynomys

sp.:

Linwood. Daggett

Co.,

24 June

N

1958, 3
Prairie dog: Grand Co., 2 Sept. 1940 (RML)
San Juan Co., 21 Apr. 1937, (RML)

Dipodomys microps ssp.: Chimney Rock Pass,
UtahCo.,21 Junel953, 6N
Desert Range Exp. Sta.. Millard Co., 12

N

Aug. 1958, 2
Fish Springs, Juab Co., 14 July 1951,
1

1

N,

F

Lucin, Box Elder Co., 18 June 1952, 4 N,
11 Oct. 1952, 1 N, 23 May 1953, 1 L
Dipodomys ordii ssp.: Brown's Park, Daggett
Co., 11 June 1953. 120 N. 3 F
Cedar Valley, Utah Co., 27 Oct. 1948, 44 L;
28 Sept. 1950, 20 L; 25 Mar. 1951, 2 N.
2 M, 2 F; 8-14 Oct. 1951, 32 L, 24 N,
4 F; 4-14 Oct. 1952, 2 N; 11 Nov. 1952,
1 L; 20 Dec. 1952, 11 L, 5 N: 28 Aug.
1953, 1 L. 1 N; 10 Oct. 1953, 124 L. 9 N;
14 Aug. 1957, 26 L

Chimney Rock

Pass,

Utah

Co.,

28 Mar.

1953, 16 L. 4 N. 2 M, 4 F; 23 Apr. 1953,
7 L. 2 N, 1 M, 4 F; 28 May 1953, 3 N,
1 F;21 June 1953, 2 L, 21
Desert Range Exp. Sta., Millard Co.. 10 Sept.
1950, 1 L; 12 Aug. 1958. 1
Elberta, Utah Co., 30 Jan. 1953, 2 L
Fairfield, Utah Co., 28 Apr. 1952, 2 L. 1
Jensen, Uintah, Co., 13 June 1953, 1
Joy, Juab Co., 1 June 1951. 17 L, 52 N, 1 F
Locomotive Springs. Box Elder Co., 18 June
1952, 19
Lucin, Box Elder Co., 18 June, 1952, 1 L,
18 N. 1 F; 10 Oct. 1952, 74 L, 18 N; 14

N

N

N

N

N
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Feb. 1953,. 154L, 25 N, 6 F; 23 May
1953, 13L, 7N, 1 M. 2 F
Lynndyl Sand Dunes, Juab Co., 8 Oct. 1950,
12 L. 7 N; 19-26 June 1955, 1 L. 21 N,
3 F
Moab (20 mi. S), San Juan Co., 7 May

IF

1951,2L, 6N,

N

N

Price, Carbon Co., 8 June 1951, 3
Richfield. Sevier Co.. 30 Apr. 1952,

2 N,

Dipodomys
Mustela

sp.:

L,

Co.,

22

N

4N

L.

1

NW), Duchesne

Lucin, Box Elder Co.. 18 June

sp.:

1952,

3

F

1

Roosevelt (7 mi.
Apr. 1953. 1 L

Co.,

N

North Wash, Garfield

nest:

1

M

Onychomys

Co.,

:

N

N

N

Dam

Onychomys

torridus longicaudus: Beaver
Wash. Washington Co., 17 Apr. 1952,
3 L

longimembris

ssp.:

Sevier Co., 30 Apr. 1952, 2

Glenwood,

N

Cedar Valley, Utah
L, 1 N; 11 Nov. 1952,
2L,2N; 10 Oct. 1953, 3 L
Fish Springs, Juab Co.. 15 July 1951, 1
Hieroglyphic Gap. Iron Co.. 18 July 1953.

Perognathus parvus

ssp.:

Co., 8 Oct. 1951.

1

N

1

N

June 1951, 1 L, 34 N, 1 F
Lucin, Box Elder Co., 19 June 1952, 1 N;
1
Oct. 1952. IN; 24 May 1953, 7 L, 1 N
Price, Carbon Co., 8 June 1951, 1 L
Yuba Reservoir. Sanpete Co.. 22 July 1951,
Joy. Juab Co.,

2 N
Perognathus

6N

sp.:

1

Callao.

Juab

Co.. 12

Aug. 1953.

Grafton, Washington Co., 5 Apr. 1952, 1 L
Lucin, Box Elder Co.. 18 June 1952, 1 N;
19 June 1953, 1

N

Peromyscus crinitus ssp.: Lucin, Box Elder Co.,
24 May 1953, 2 L
Peromyscus eremicus eremicus: Grafton. Washington Co., 5 Apr. 1952, 2 L, 2
Parowan, Iron Co.. 4 Sept. 1951, 1

N
L

Peromyscus maniculatus ssp.: Brown's Park,
Daggett Co., 11 June 1953, 3 L, 5 N
Castledale, Emery Co., 22 May 1952, 1 L.
2

N

N

N

leucogaster ssp. Browns Park, Daggett Co., 11 June 1953, 6
Lucin, Box Elder Co., 23 May 1953. 1
Moab (20 mi. S), San Juan Co., 7 May
1951, 4

Perognathus

(13 mi. E). Uintah Co., 13 June
1953. 2 L, 3
Joy, Juab Co., 1 June 1951, 5
Locomotive Springs, Box Elder Co., 18 June
1952, 1
Lucin, Box Elder Co., 18 June 1952, 3 L,
7 N; 14 Feb. 1953. 7 L; 23 May 1953,
36 L. 2
Lynndyl Sand Dunes, Juab Co., 8 Oct. 1950,
L, 4 N; 19-26 June 1955. 4 N; 12
1
June 1957, 1
Moab. (20 mi. S) San Juan Co., 7 May
1951, 2
Myton, (5 mi. S) Duchesne Co., 5 June

N

lepida ssp.: Chimney Rock Pass, Utah
Co., 15 Oct. 1949, 62 L, 4
Lucin, Box Elder Co., 14 Feb. 1953, 5 L
sp.

N

Jensen

22 Apr. 1937

Neotoma

10 June 1955.

N

1

San Juan

(RML)

Neotoma

1952, 6 L, 2 N; 20 Dec. 1952, 5 L; 28
Feb. 1953. 3 L, 1 N; 10 Oct. 1953, 22
L, 1 F
Chimney Rock Pass, Utah Co., 13 Oct. 1948,
L; 15 Oct. 1949, 7 L. 2 N; 28 Mar.
1
1953, 31 L. 4 N; 23 Apr. 1953, 47 L.
2 N; 28 May 1953, 15 L, 5 N; 21 June
1953, 3
Desert Range Exp. Sta., Millard Co., 11
Sept. 1950, 4
Elberta, Utah Co., 30 Jan. 1953, 10 L, 3
Glenwood. Sevier Co., 30 Apr. 1952, 1 L
Hieroglyphic (iap. Iron Co., 18 July 1953,

N

Cedar Valley. Utah Co.. 12 Apr. 1950, 4 L;
25 Mar.'l951. 2 L. 12 N; 8 Oct. 1951.
7 L, 10 N; 28 Apr. 1952, 3 L; 31 Aug.
1952, 1 N; 4 Oct. 1952. 3 N; 1 Nov.

N

N

1953
Paradise Valley, Sevier Co., 10 Aug. 1952,
55 L
Pole Creek Mtn., Duchesne Co., 24 Aug.
1957, 1 L
Price, Carbon Co., 7 June 1951. 1 L, 2
Provo Canyon, Utah Co., 26 Apr. 1951. 1 L
Richfield, Sevier Co., 30 Apr. 1952, 3 L. 2
Roosevelt (7 mi. W), Duchesne Co., 12 Aug.
1951, 1 L

N

N

Wah Wah

Springs, Beaver Co., 13 Sept.
1950, 5 L. 2

5 L,

2N

N

Wild Mtn., Uintah Co., 2 May 1953, 1 L
Peromyscus truei ssp.: Marysvale. Piute Co..
27 June 1952, 1 L
Reithrodontomys megalotis ssp.: Chimney Rock
Pass. Utah Co., 2 May 1953, 1 N
Lucni. Box Elder Co., 18 June 1952, 1 L
Spermophilus armatus: Strawberry Reservoir.
Wasatch Co., 28 June 1951, i L
Spermophilus lateralis ssp.: Myton (15 mi. S),
Duchesne Co., 5 Apr. 1953. 1 N
Spermophilus richardsoni ssp.: Highway Utah
51, Utah-Wyoming Border, Rich Co..
25 June 1952, 1 L, 1 N
Randolph. Rich Co.. 16 July 1952. 1

N

(RMH)
Spilogale gracilis ssp.: Callao. Juab Co., 12 Aug.
1953. 5 N, 1 M, 1 F
Cedar Valley. Utah Co.. 31 Aug. 1952, 15

N, 1 F
Gandy, Millard

Co.. 14 Aug. 1953, 2 F
Sylvilagus nuttallii ssp.: Cedar Fort. Utah Co..
14 Sept. 1949. 2 L
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ssp.: Ouray, Uintah Co., 18 Nov.
1951, 1 M, 2 F
Locality unknown, 24 Oct. 1956, 1 F
Thomomys talpoides ssp.: Cedar Breaks Nat.
Men., Iron Co., 20 July 1953, 1 F
Host unknown: Fairfield (20 mi. S). Utah Co.,
28 Apr. 1952, 2 L
Lynndvl Sand Dunes, Juab Co., 12 June
19^7, 1
Saratoga, Utah Co., 13 Jan. 1951, 12
In addition to the above listings, the following Utah records are listed by Cooley and
Kohls (1945):
Burrow: San Juan Co., Aug. 1940, 1 F

Taxidea taxus

N

N

Fig. 11

Canis familiaris: Cedarview, Duchesne Co.,
6 M, 13 F
Cynomys gunnisoni: San Juan

M

1937; 2
Prairie Dog:

Grand

Co.,

May

M

Sept. 1940, 2
1 F. Sept. 1940,

Co.,

Millard Co., Aug. 1940,
1

F

Mustela
1

sp.:

San Juan

Apr. 1937,

Co.,

1

M,

F

Mink: Randlett, Uintah

Edmunds (1951)
record:
Prairie dog:

Co., 2

listed the

San Juan

Co.,

F

following Utah

July 1947

Ixodes martnotae Cooley and Kohls, 1938
(Figs. 10, 11, 12, 54)

Description of the Larva

Specimens examined. Eight specimens were
examined. Of these, seven were collected from
Marmota flaviventer at Loa, Wayne County,
Utah. The remaining specimen was collected
by J. D. Gregson from Marmota species at
Nichols. B. C. Canada.

Fig. 12

Hypostome.

The width

with variations
ing an average of
80 to 93 with 81 as
are parallel with a
72,

varies from 62 to
equally dispersed and show67. The length varies from

the most

common. The

sides

broadly rounded apex. The
denticles closely overlap, are rounded, coarse,
and arranged 2/2 to the base. Files one and two
usually possess eight and seven denticles, reis one tooth more
File three is present only at
the apex with one or two denticles.

spectively.
or less per

10

file.

The width

at the widest point varies
78 with 72 as the most common.
The length from the base of article two to the
tip of article three varies from 122 to 135 with
variations equally dispersed and showing an
average of 129. The width at the base of article
two varies from 48 to 52 with variations equally dispersed and showing an average of 50.
.\rticle one bears a prominent, posteriorly projecting spur. The inner margins of articles two

Palpi.

from 66

Fig.

Sometimes there

to
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of marmots at high elevations (8,00010,000 feet above sea level) have failed to pro-

and three are convex, while the outer margins
are straight except for the distal end of article
three, which is concave. Article four is terminal.
Basis capituli. The posteroventral margin is

tions

broadly convex with the medial curvature beginning at the base of palpal article one. The
posterodorsal niargin is flattened. There are no

Seasonal activity. Larvae were found only
in April, and nymphs and adult females in
April, June and August. Adult males were not

posterolateral extensions.
Scutum. The width varies from 337 to 382
with variations equally dispersed and showing
an average of 361. The length varies from 328
to 351 with variations equally dispersed and
showing an average of 341. The posterolateral

margin

is moderately to strongly concave. There
are five pairs of scutal setae. Setae one, two.
four, and five are uniformly spaced, while
number three is situated medially. Pair number three ranges in length from 11 to 16 with
12 as the most common.
Coxae. Coxa one has a small, inner spur.
There are three setae present. The anterior and
posterior margins of coxa two are straight. The
inner margin is broadly rounded, giving the
small inner tubcoxa an oval appearance.
ercle, or ridge, is present. There are two setae
present. Coxa three lacks spurs, has variable
sides, and the inner margin is narrowly round-

A

ed.

General body setae. There apparently are
eight pairs of marginal dorsal setae. An accurate
count was not possible since only one specimen
showed clear detail of these setae. The setal
length ranges from 21 to 33 with variations
equally dispersed and showing an average of
28. Two pairs of central dorsal setae are present. Pair number one ranges in length from
14 to 24 with 18 as the most common. Three
pairs of sternal setae are present. Pair number
one ranges in length from 28 to 31, with 28
to 30 as the most common. The setae are arranged in a triangular outline. Two pairs of
pre-anal setae are present. Pair number one
ranges in length from 18 to 24 with 24 as the
most common. Four pairs of pre-marginal setae
are present. Pair number one ranges in length
from 19 to 26 with variations equally dispersed
and showing an average of 23. Three pairs of
marginal ventral setae are present. Pair number
one ranges in length from 19 to 28 with variations equally dispersed and showing an average
of 23. Two pairs of post-hypostomal setae are
present.
Biology

Host preference. Ticks of this species were
found most commonly on the yellow-bellied
marmot, Marmota flaviventer. Cooley and
Kohls (1945) listed records of this tick from
two genera of hosts other than the marmot.
Geographical and ecological distribution.The
range of this tick coincides with that of its common host which is generally found from 5.000
to

10,000 feet above sea

level. All of

our

collec-

duce a single specimen of
development.

found by

tick in

any

stage of

Cooley and Kohls (1945) listed
females collected from March to

us.

records of

.\ugust. males from March to August (except
July), nymphs from April to June, and larvae
in April and June.

Habits of infestation.
The few collection
we have obtained indicate that this
tick demonstrates no distinctive pattern of infestation. A single marmot was infested with
12 larvae, whereas another marmot harbored
nine adult female ticks. Larvae and nymphs
were found together on the same host in April,
and nymphs and adults together in June and
August.

records

Collection Records

Marmota

Elk Valley Ranger
Cache Co., 26 June 1953, 1 N, 3 A
Loa, Wayne Co, 6 Aug. 1952, 1 7 L. 4N
Mt. Pleasant. Sanpete Co., 22 Apr. 1952, 12
L, 1 N, 1 F
Rich Co., 3 June 1938 (RML)
Salt Lake County, 18 May 1939, (RML)
Strawberry River Cnyn., Duchesne Co., 21
Aug. 1957, 6 F
Peromyscus maniculatus ssp.: Strawberry River
Cnyn., Duchesne Co., 18 June 1957, 1 N
Spermophilus armatus: Cache Co., 24 May 1938
flaviventer ssp.:

Sta.,

(RML)
Spermophilus lateralis ssp.: Delano Ranger Sta..
BeaverCo., 25 June, 1957, 2 N
Strawberry River Cnyn., Duchesne Co.. 18
June, 1957,

1

N

Cooley and Kohls (1945)

listed

additional

LTtah records as follows:

Spermophilus armatus:
1938,

Marmota
Edmunds

1

M

Cache

Co.,

May

Rich Co., June 1938, 5 M, 3 F
(1951) listed LItah records as

sp.:

follows:

Marmota

sp.: Prairie Hollow, Salt Lake Co.,
1939
Tampo, Box Elder Co., July 1942

May

Ixodes muris Bishopp and Smith, 1937
(Figs. 13. 14, 15, 54)
Description of the Larva

Specimens examined.

Twenty-two

lab-

reared specimens were analyzed.
Of these
four were reared by J. D. Gregson and C. N.
Smith in Canada. The remaining eighteen were
received from C. M. Clifford. University of

Maryland.
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and four denticles, respectively. Sometimes there is one tooth more or less per file.
File two extends to the hypostomal base. File
three extends one-third of the length of the
ten, nine

hypostome.
Palpi.

from 42

The width

at the

widest point varies

60 with 54 as the most common.
The length from the base of article two to the
tip of article three varies from 11 1 to 138, with
132 to 135 as the most common. The width of
article two at the base varies from 23 to 39.
with 30 to 36 as the most common. Article one
has neither anterior nor posterior projections.
The inner margins of articles two and three are
slightly convex, while the outer margins are
to

straight. Article four

is

sub- terminal

Basis capituli. There
lar projection

is a prominent auricuon the ventrolateral margin. The

posteroventral margin is bluntly terminated.
posterodorsal margin is flattened with
slightly pointed posterolateral extensions.
Scutum. The width varies from 301 to 347
with 337 as the most common. The length
varies from 292 to 328 with 315 as the most
common. The posterior margin is moderately
rounded. There are five pairs of scutal setae.
Paired setae one and two are grouped near the
anterolateral margin, pair three is situated
medially and slightly anteriorly, and four and
five are located along the posterolateral curvature of the scutum. Pair number three ranges
in length from 29 to 36 with 30 as the most

The

Fig. 14

common.

Fig.

15

Hypostome. The width varies from 34 to
48 with 42 as the most common. The length
varies from 90 to 97 with 96 as the most common. The sides are nearly parallel, gradually
tapering to a narrowly rounded apex. All denticles are relatively long, narrow and pointed,
and are arranged 3/3 apically and 2/2 at the
base. Files one. two and three usually possess

Coxae. Coxa one has an acute inner spur of
moderate size. An outer spur is present and is
about one-third as large as the inner spur.
There are three setae present. Coxa two has a
small inner tubercle and small outer spur.
There are two setae present. Coxa three has
neither spurs nor tubercles. The anterior and
posterior margins are straight to slightly concave. There are two setae present.
General body setae. Seven pairs of marginal
dorsal setae are present. Pair number one ranges
in length from 25 to 42 with 30 as the most
common. Four (rarely three) pairs of central
dorsal setae are present. Pair number one
ranges in length from 20 to 32 with 29 as the
most common. There is one pair of supplementary setae which ranges in length from 20
to 30 with 24 as the most common. Three pairs
of sternal setae are present. Pair number one
ranges in length from 52 to 67 with 60 as the
most common. The setae vary from a parallel
to triangular arrangement. Two pairs of preanal setae are present. Pair number one ranges
in length from 36 to 48 with 40 to 42 as the
most common. Four pairs of pre-marginal setae
are present. Pair number one ranges in length
from 38 to 50, with 42 to 48 as the most common. Four pairs of marginal ventral setae are
present. Pair number one ranges in length from
24 to 36, with 24 to 30 as the most common.

Two

pairs of post-hypostomal setae are present.
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Biology
This

species

was rarely

collected

in

this

study as the following records indicate.
Peromyscus mcmiculatus ssp.: Callao. Juab Co..
12 Aug. 1953. 1 L
Cedar Valley. Utah Co., 8 Oct. 1951. 1 L
Coolev and Kohls (1945) listed only a few
records taken from six genera of hosts. Kohls
(1952) reported this species from muskrats
at Locomotive Springs. Box Elder Co.. Utah
in March. 1951.

Ixodes ochotonae Gregson, 1941
(Figs. 16. 17. 18. 55)
Description of the Larva

Specimens examined. Eighteen specimens
were analyzed. Of these, fourteen were collected
by J. D. Gregson from Ochotona species at
Glacier, B. C, Canada. The remaining four
were collected from a pika at Baldy Lake.
Duchesne County, LTtah.
Hypostome. The width varies from 36 to 48
with variations equally dispersed and showing
an average of 40. The length varies from 72
to 108. with 84 to 90 as the most common. The

Fig.

18

sides are oval in outline and taper to a moderately rounded apex. The denticles closely overlap, are rounded and coarse. The files are ar-

ranged 2/2 and

3/3

for

a

distance

of

two-

and one-eighth, respectively, the length
hypostoriie. Files one, two and three
usually possess nine, six and two denticles,
respectively. Sometimes there is one tooth more

thirds
of the

or less per
Palpi.

file.

The width

at the widest point varies

from 42 to 72. with 60 to 64 as the most common. The length from the base of article two to
the tip of article three varies from 112 to 130
with variations equally dispersed and showing
an average of 118. The width of article two at
its base varies from 30 to 48 with 42 as the
most common. Both the inner and outer margins of articles two and three are straight to
slightly convex. Article one has prominent
anterior and posterior spurs. Article four is
subterminal.
Basis capituli.

The

posteroventral margin

straight to slightly convex with the posterior
curvature beginning at the base of palpal
article one. The posterodorsal margin has a
is

Fig. 16

Fig. 17

medial convexity, and has prominently
pointed, posterolateral extensions.
Scutum. The width varies from 342 to 382,
with 369 to 382 as the most common. The length
varies from 288 to 337, with 300 to 320 as the
most common. The posterolateral margin is
straight with a moderately rounded, posterior
curvature. There are five pairs of scutal setae.
Paired setae one and two are closely grouped,
as are four and five. Pair number three is
situated medially and ranges in length from
18 to 30. with 22 to 28 as the most common.
Coxae. Coxa one has an inner spur of moderate size. The anterior margin is straight to
slight,
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slightly convex.

There are three setae present.

Coxa two has a
There are two

slight inner tubercle, or ridge.
setae present. Coxa three has

a slight inner tubercle, or ridge. The anterior
margin is slightly concave; the posterior margin is straight. There are two setae present.

General body setae. Eight (rarely seven)
pairs of marginal dorsal setae are present. Pair
number one ranges in length from 17 to 36,
with 24 to 30 as the most common. Two pairs
of central dorsal setae are present. Pair number
one ranges in length from 18 to 30, with 24 to
30 as the most common. Three pairs of sternal
setae are present. Pair number one ranges in
length from 29 to 42 with 36 as the most common. The setae vary from a parallel to triangular arrangement. Two pairs of pre-anal setae
are present. Pair number one ranges in length
from 24 to 36 with 30 to 36 as the most common.
Three pairs of marginal ventral setae are present. Pair number one ranges in length from
18 to 29, with 22 to 29 as the most common.
Two pairs of post-hypostomal setae are present.

Biology

Host preference. The larvae of ochotonae
were found with about equal frequency on the
deer mouse, Peromyscus maniciilatus, the Uinta
ground squirrel, Spermophilus armatus, and the
pika, Ochotona princeps. Only one nymph was
collected, and no males were found. Adult females apparently prefer the pika as their host.
Cooley and Kohls (1945) listed two genera of
hosts beside the pika.

Geographical and ecological distribution.
Apparently this species is statewide in its distribution. It was found about equally in coniferous forest and desert shrub areas.

Seasonal activity. Larval ochotonae were
found from March through August, except in
April.

The

single

nymph

collected

by us was

found in June. Females were collected from
May through August. Ticks were taken from
the deer mouse in March, May and Avigust,
from the pika in June. July and August, and
from all other hosts only during May and June.

Cooley and Kohls (1945) listed collections of
larvae in March, May and June, nymphs for
the same months including August, females in
March. June and July, and males only in July.
Habits of infestation. Most animals infested
with ochotonae did not have more than three
larvae per host. However, one northern pocket
gopher, Thomomys talpoides, was infested with
75 larvae, and one pika with 25. Not more
than one adult female tick was found on any
one host.
Larvae and adult females were found together on the same animal in May and August,
and larvae, a nymph and an adult female together in June.

Collection Records

Ochotona princeps ssp.: Bald Mtn., Summit Co.,
25 Aug. 1956, 14 L; 7 July 1958, 1 L,
2 F
Cedar Breaks Nat. Mon., Iron Co., 20 July
1953,

6L

Delano Ranger

Beaver

St..

1957, 2 L
Paradise Park, Uintah Co.,

Co.,
31

25 June

July 1947

(RML)
Pole Creek Mtn., Duchesne Co., 24 Aug.
1957, 24 L, 2 F

Timpooneke Ranger Sta., Mt. Timpanogos,
Utah Co., 18 June 1958, 12 L, 4 N, 3 F
Peromyscus crinitus ssp.: Wild Mtn., Uintah
Co., 3

May

1953, 3

L

Peromyscus maniculatus ssp.: Aspen Grove,
Utah Co., 24 May 1951, 1 L
Castledale. Emery Co., 22 May 1952, 14 L,
1
F
Chimney Rock

Pass,

Utah

Co..

28 May.

1953, 5 L
Fish Lake, Sevier Co., 5 Aug. 1952, 3 L
Goshen, Utah Co., 14 May 1954, 1 F
Kanab (25 mi. E). Kane Co.. 9 Mav 1952,
3 L
Pole Creek Mtn., Duchesne Co., 24 A.ug.
1957, 1 L
Wild Mtn., Uintah Co., 2 May 1953, 5 L

Peromyscus

truei ssp.:

2May

1953,

Wild Mtn., Uintah

Co..

5L

Spermophilus armatus: Strawberry Reservoir,
Wasatch Co., 28 June 1951, 38 L
Spcrmophih/s lateralis ssp.: Deep Creek. Daggett Co., 23 June 1958, 12
Lynn, Box Elder Co., 10 June 1957, 4 L
Thomomys talpoides ssp.: Randolph, Rich Co.,
21 Aug. 1952, 75 L
The following Utah records are listed by

Edmunds

(1951):

Ochotona sp.: Paradise Park. Uintah
July 1947 and 1948

Co.,

Ixodes pacificus Cooley and Kohls, 1943
(Figs. 19, 20,21. 55)
Description of the Larva

Specimens examined. Twelve specimens
by J. D. Gregson in Canada were

lab-reared

analyzed.

Hypostome. The width varies from 42 to 49
with 42 to 44 as the most common. The length
varies from 80 to 96 with variations equally
dispersed and showing an average of 91. The
and narrowly tapered at the
apex. The denticles are long, narrow and pointed with a slight separation and overlapping;
they are arranged 2/2 to the base. Files one,
two and three usually possess ten. nine and
sides are parallel
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119. The width of article two at its base
varies from 24 to 35 with variations equally
dispersed and showing an average of 30. Article one has neither
anterior nor posterior
projections. The inner margins of articles two
and three are convex; the outer margins are
straight. Article four is subterminal.
of

Basis capituli.
The ventrolateral margin
tapers medially to a narrow, blunt posterior
margin. Ridged auriculae are present and are
located medially to the posterolateral curvature on the venter. The posterodorsal margin
is flattened with prominent posterolateral extensions which are rounded to slightly pointed.

Scutum. The width measurements were not
the lateral margins were indistinct.
varies from 270 to 292 with variations equally dispersed and showing an average of 284. The posterior margin is uniformly
rounded. There are five pairs of scutal setae.
Setae one, two, four and five are about equally
spaced with one, two and four situated along

made since
The length
19

Fig.

Fig.

20

the lateral margin. Pair five is situated posteromedially to the posterolateral curvature. Number three is situated anteromedially. Pair number three ranges in length from 28 to 38, with
29 to 30 as the most common.
Coxae. Coxa one has a prominent, acute
inner spur. The outer spur is approximately
one-sixth as large as the inner spur. There are
three setae present. Coxa two has a small outer

The

spur.

are

two

spurs.

posterior margin is variable. There
setae present. Coxa three is without

The anteromedial and posteromedial

margins bear

a

slight concavity.

Three

setae

are present.

General body setae. Seven pairs of marginal
setae are present. Pair number one
ranges in length from 73 to 84 with variations
equally dispersed and showing an average of

dorsal

78.

Fig.

21

three denticles, respectively. Sometimes ther
is one tooth more or less per file.
Palpi. The width at the widest point varies
from 38 to 54 with variations equally dispersed and showing an average of 45. The
length from the base of article two to the tip of
article three varies from 114 to 124 with variations equally dispersed and showing an average

Four pairs

of central dorsal setae are pres-

number one ranges

in length from
32 to 48 with variations equally dispersed and
showing an average of 41. There is one pair
of supplementary setae which ranges in length
from 42 to 61 with 54 as the most common. The
setae are arranged in a parallel to slightly triangular outline. Two pairs of pre-anal setae
are present. Pair number one ranges in length
from 28 to 43, with 32 to 36 as the most common. Four pairs of prfe-marginal setae are
present. Pair number one ranges in length
from 29 to 42, with 35 to 36 as the most common. Four pairs of marginal ventral setae are
present. Pair number one ranges in length from
38 to 64, with 44 to 48 as the most common.
ent.

Pair

Two

pairs of post-hypostomal setae are present,
number two is sometimes absent.

although pair

Biology

Host preference. Our few records of collection for this species indicate that the pinon

Brigham Young University Science Bulletin

18

is the most common
host for the larval stage. Nymphs were found
only on the deer mouse, P. maniculatus,
whereas the adults were found more frequently
on mammals other than rodents. Cooley and
Kohls (1945) listed at least 19 genera of hosts
for this tick, mostly from the Pacific coast
region of the western United States. In their
listing, lizards were indicated as frequent hosts
for larvae and nymphs. This was especially
true of the alligator lizard, Gerrhonotus, common to the Pacific Coast area, but absent in

mouse, Perornyscus Iruci

Utah.
Geographical

The few

and ecological distribution.
known primarily from the
mountains running north and south

records are

ranges of
through central Utah. Ecologically, the ticks
have been found in desert shrub as well as coniferous

forest

1953, 2

same host

Dama

hemionus: Silver City, Juab Co., 17
17 Oct. 1953, 2 M, 2 F
Homo sapiens (child): Provo, Utah Co., 6
Nov. 1953, 1 F
Ixodes sculptus Neimaann, 1904
(Figs. 22, 23, 24, 56)
Description of the Larva

Specimens examined. Nineteen specimens
were analyzed. Of these, eighteen were collected from Thomomys talpoides five miles
northeast of Woodland, Wasatch County, Utah.
The remaining specimen was collected from
Spermophilus richardsoni at Cadillac, Saskatchewan, Canada.

Hypostome. The width varies from 46

in July.

Dama hemionus

hemionus: Mt. Nebo, Utah
22 Oct. 1955, 2 M, 8 F
Homo sapiens (adult) Mt. Nebo, Utah Co.,
22 Oct. 1955, 1 F
Perornyscus eremicus eremicus: Beaver Dam
Co.,

:

Wash, Washington
maniculatus
July 1952,

Co., 12

16 Apr. 1952,

Co.,
ssp.:
1

L,

Juab
N, 1 M, 1 F
26 Apr. 1951,
Nephi,

1

Fig.

22

Provo Canyon, Utah Co.,
4 N
Peromyscus truei ssp.; Beaver Dam Wash,
Washington Co., 17 Apr. 1952, 7 L
Rush Valley, Tooele Co., 7 Apr. 1950, 1 L

Magpie Nest: Provo. Utah
1

N,

1

Co.,

9 Oct. 1953,

F

Edmunds (1951)

listed

additional records

from Utah as follows:
Homo sapiens: Bush Creek, Beaver

Co.,

Oct. 1938

Holden, Millard Co., Oct. 1945
Washington Co., Oct. 1938
Beck (1955) listed the following Utah recPinto.

ords:

to

58 with variations equally dispersed and showing an average of 51. The length varies from 64
to 84 with variations equally dispersed and
showing an average of 73. The hypostome is
oval in outline with a moderately rounded
apex. The denticles moderately overlap and

Collection Records

2 L
Perornyscus

Provo, Utah Co., 8 Nov.

F

areas.

Larvae and nymphs
Seasonal activity.
were found in April and July, adult males
and females in July and October, and females
also in November. Ticks were found on the
pinon mouse only in April.
Cooley and Kohls (1945) listed records
for larvae from March to June, nymphs from
March to June and in January and August,
females from January to May and in July
and November, and males from February to
May, none of these being from Utah.
Habits of infestation.
Usually no more
than one tick of this species was found on a
host. However, one pinon mouse had five larvae, and a mule deer had eight adult females.
Larvae, nymphs and adults were found on
the

Cants familiaris:

Fig.

23
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There are three setae present. Coxa two has
a slight inner ndge. The anterior and posterior margins of coxa two are straight. There are
two setae present.
General body setae. Six to eight pairs of
marginal dorsal setae are present. Pair mamber
one ranges in length from 18 to 50, with 20
to 30 as the most common. Two pairs of central

Fig.

24

are rounded. The files are arranged 2/2 to the
base and 3/3 for a distance of one-eighth the
length of the hypostome. Files one, two and
three usually possess seven, six and two denrespectively. Sometimes there is one
ticles,
tooth more or less per file.
Palpi. The width at the widest point varies
from 64 to 81 with variations equally dispersed
and showing an average of 70. The length
from the base of article two to the tip of article
three varies from 94 to 108 with variations
equally dispersed and showing an average of
too. The width of article two at its base varies
from 31 to 54 with variations equally dispersed
and showing an average of 45. The inner and
outer margins of articles two and three are
moderately to strongly convex. Article one bears
prominent anterior and posterior spurs. Article

four is sub-terminal.
Basis capituli. The posteroventral margin
is broadly rounded. The posterodorsal margin is
flattened with a prominent, moderately pointed
cornu at the posterolateral margin.
Scutum. The width varies from 290 to 305
with variations equally dispersed and showing
an average of 297. The length varies from
265 to 333. with 288 to 292 as the most common.

The

posterolateral margin is straight and tapers posteriorly to a narrowly rounded point.
There are five pairs of scutal setae. Setae one
and two. and four and five are closely grouped.
One and two are situated anterolaterally while
four and five are situated posterolaterally,
with number three situated medially. Pair
number three ranges in length from 8 to 18.
with 10 to 13 as the most common.
Coxae. Coxa one has a prominent ^pur. The
anterior and posterior margins are straight.

dorsal setae are present. Pair number one ranges
in length from 12 to 29, with 16 to 20 as the
most common. Three pairs of sternal setae are
present. Pair number one ranges in length
from 23 to 31, wath 26 to 30 as the most common. The setae are arranged in a triangular
outline. Two pairs of pre-anal setae are present.
Pair momber one ranges in length from 17
to 26, wdth 18 and 19 as the most common.
Four pairs of pre-marginal setae are present.
Pair number one ranges in length from 16
to 24 with variations equally dispersed and
showing an average of 19. Four (sometimes
three) pairs of marginal ventral setae are present. Pair number one ranges in length from
12 to 24, with 17 to 24 as the most common.
Two pairs of post-hypostomal setae are present.

Biology

Host preference. Relatively few animals
were found infested with larvae, and no host
species was infested more than any other.
Nymphal ticks apparently select the Uinta
ground squirrel, Spermophilus armatus, for
their preferred host, although this stage was
also found on a variety of other genera of ani-

mals.

The few adult female ticks collected were
taken most commonly from the northern pocket
gopher, Thomomys talpoides. No adult male
were found by our surveys.
Cooley and Kohls (1945) listed at least seven
genera of hosts for this tick, most of them from
the western United States. Their listing also
showed Spermophilus to be the most frequently
ticks

infested.

Geographical and ecological distribution.
Ixodes sculptus was found at higher elevations
in coniferous forest regions, although some
collections were made at lower elevations in
desert shrub habitats. Ticks collected at lower
elevations in desert areas probably were transported there by animals from higher elevations.

Seasonal activity. Collections of all developmental stages were made during June, July
and August. Adult females were also taken in
April. This may not be a true picture of the
seasonal activity, for few host animals were
collected during the other months of the year
because of their hibernation habits and the
relative inaccessibility of the areas because of
deep snows. Ticks were found on the Uinta
ground squirrel from June to August, on the
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northern pocket gopher in April and from
June to August, and on other hosts mainly in
June and July.
Cooley and Kohls (1945) listed records of
larvae from April to August, nymohs from
April to December, females from February to
December, and males from April to Novem-

:

N

ber (except October).

Habits of infestation.
No animals were
found heavily parasitized with sculptus ticks.
Most animals had only one or two ticks, and
none was found infested with more than eight
larvae or nymphs. One Uinta ground squirrel
was found infested with five adult females.
Larval and nymphal sculptus were found
together on ground squirrels both in June and
August, and all stages except adult males were
found on a gopher in June.
Collection Records

Panguitch (10 mi. N),
Garfield Co., 25 July 1952, 1 L
Marmota flaviventer ssp.: Deep Creek, Daggett Co., 22 June 1958. 2 L, 6
Microtus longicaudus ssp.: Big Tree Camp, Mt.
Timpanogos, Utah Co., 22 June 1951,

Cynomys

Spermophilus richardsoni ssp.: Randolph, Rich
Co., 17 July 1951, 1 F
Taxidea taxus ssp Deer Creek Dam. Wasatch
Co., 26 July 1952, 1 F
Thomomys talpoides ssp.: Cedar Breaks Nat.
Mon.. Iron Co.. 19 July 1953, 1 F
Delano Ranger Sta., Beaver Co., 25 June

parvidens

N

2N
Mt. Pleasant (7 mi. E), Sanpete Co., 2
Aug. 1951, 8 L
Microtus montanus ssp.: Delano Ranger Sta.,
Beaver Co., 25 June 1957, 5
Mustela frenata nevadensis- Provo, Utah Co.,
21 Aug. 1951, 1 F
Cedar Breaks Nat. Mon., Iron Co., 18
July 1953, 3 F
Ochotona princeps ssp.: Pole Creek Mtn., Duchesne Co., 24 Aug. 1957, 41 N
Perognathus longimembris ssp.: Joy, Juab Co.,

N

1957, 6
Fish Lake, Sevier Co., 5 Aug. 1952, 3
Kigalia Ranger Sta., San Juan Co., 9 June
1953, 4 F
Provo, Utah Co., 14 Apr. 1951, 1 F
Woodland (5 mi. NE), Summit Co., 17 June

1952,

1
F
Summit

Co.,

)

June 1938,
listed the

1

N, 2 F, 3

following records

Spermophilus armatus:
Logan Canyon,
Cache Co., Mar. 1942
Thomomrs sp.: Gooseberry Ranger Sta., San
Juan Co., July 1947
Monticello (5 mi. W), San Juan Co..
July 1947
Ixodes spinipalpis
(Figs.

Hadwen and Nuttall, 1916
25, 26, 27. 56)

Description of the Larva
Specimens examined. Thirteen specimens
were analyzed. Of these, eleven were collected

N

4N

Strawberry Reservoir, Wasatch Co., 28
June 1951, 16
Summit Co., 13 June 1938 (RML)
Woodland. Wasatch Co., 18 June 1953, 7
L, 5 N, 5 F
Spermophilus beldingi crebrus- Goose Creek
Mountains, Box Elder Co., 9 May 1952
Lynn, Box Elder Co., 10 June 1957, 2
Spermophilus lateralis ssp.: Cedar Breaks Nat.
Mon.. Iron Co., 18 July 1953, 1 F
Delano Ranger Sta., Beaver Co., 25 June

N

N

Fig.

N

L

Adults
Edmunds ( 1 95 1
for Utah:

N

L

1

Additional Utah records listed by Cooley
and Kohls (1945) are as follows:
Spermophilus armatus: Rich Co., May 1938,

N

Woodruff, Rich Co., 24 June 1953, 6

:

L

Host

Fish I^ke. Sevier Co.. 11 Julv 1952, 1
Lake Creek Simimit (6 mi. W), Wasatch
Co., 7 Aug. 1953, 2 L, 5
Laketown, Rich Co., 26 June 1953, 2 L, 1
Mt. Pleasant (11 mi. E), Sanpete Co., 1
Aug. 1951, 2 L, 1
Soldiers Summit, Wasatch Co., 7 June 1951,

1957, 3

6F

L. 2N,
ssp
Big Tree Camp. Mt. Timpanogos, Utah Co., 22 June 1951, 1
Unknown: Lucin, Box Elder Co., 18 June

1953,53

Zapus princeps

1 June 1951, 1 N
Spermophilus armatus Current Creek, Wasatch
Co., 2 Aug. 1952, 3 F

N

N

25
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the base of article two to the tip of article three
varies from 134 to 150, with 138 to 144 as the

most common. The width

of article

two

at its

base varies from 23 to 36 with variations equally
dispersed and showing an average of 29. Article one has neither anterior nor posterior projections. The inner margins are straight. Article
four is sub-terminal.

Basis capituli.

The

ventrolateral

margin

tapers medially to a narrow, blunt posterior
Fig.

26

margin. Ridged auriculae are present medially
to the posterolateral curvature on the venter.
The posterodorsal margin is flattened with
posterolateral extensions which vary from being
pointed to slightly rounded.

Scutum. The width measurements were not
the lateral margins were indistinct.
varies from 285 to 310 with 292
as the most common. The posterior margin is
uniformly rounded. There are five pairs of
scutal setae. Setae one and two, and tour and
five are closely grouped, with four and five sit-

made since
The length

uated at the posterolateral curvature. Pair three
situated medially and ranges in length from
22 to 32 with 30 as the most common.

is

Coxae. Coxa one has a prominent inner
spur, attenuated in shape. The outer spur is
about one-sixth as large as the inner spur. There
are three setae present. Coxa two is oval except for the lateral margin.
small outer spur
is present. There are two setae present. Coxa
three lacks spurs or tubercles. The posterior
margin is straight to convex. The anterior margin is straight to slightly concave. There are
three setae present.

A

from Peromyscus rnaniculatus at Marysvale.
Piute County, Utah. The i-emainiug two were
collected by J. D. Gregson from P. rnaniculatus
at Silver Creek, B. C. Canada.

Hypostome. The width varies from 44 to
48 with variations equally dispersed and showing an average of 47. The length varies from
101 to 114 with 110 to 114 as the most common. The sides are the widest at the mid-point
and taper to a moderately rounded ape.x. The
denticles are moderately pointed and overlap.
The files are arranged 2/2 and 3/3 for a distance of seven-eighths and one-third, respectively, of the hypostome length. Files one. two and
three usually have ten. eight and four denticles,
respectively. Sometimes there is one tooth more
or less per file.
Palpi. The width at the widest point varies
from 36 to 54 with variations equally dispersed
and showing an average of 47. The length from

General body setae Seven pairs of marginal
dorsal setae are present. Pair number one i-anges
in length from 52 to 74, with 55 to 66 as the
most common. Two pairs of central dorsal setae
are present. Pair number one ranges in length
from 24 to 35. with 30 to 34 as the most common. There is one pair of supplementary setae
which ranges in length from 20 to 48, with 20
to 30 as the most common. Three pairs of sternal setae are present. Pair number one ranges
in length from 44 to 59 with variations equally
dispersed and showing an average of 48. The
setae are arranged in a triangular outline. Two
pairs of pre-anal setae are present. Pair number one ranges in length from 32 to 44 with
variations equally dispersed and showing an
average of 36. Four pairs of pre-marginal setae
are present. Pair number one ranges in length
from 30 to 44 with variations equally dispersed and showing an average of 36. Four
pairs of marginal ventral setae are present.
Pair number one ranges in length from 24 to
48, with 36 to 42 as the most common. Two
pairs of post-hypostomal setae are present.
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Biology

Host preference. Larvae of spinipalpis were
found more frequently on deer mice than on
other species of animals. The few nymphs taken
were found most commonly on the pika,
Ochotona princeps. The single collections of
adult males and females also were taken from
pikas.

Cooley and Kohls ( 1945)
of hosts for this tick

Rock Canyon, Utah Co., 22 May 1952, 7 L
Sorex vagrans monticola Provo Canyon, Utah
Co., 26 Apr. 1951, 11 L
Edmunds (1951) listed a Utah record, host
unknown, collected near Ouray, Uintah Co.,
in 1946.

Additional records for Utah are listed by

Beck (1955) as follows:

Onychomys

genera
from the western United
listed five

States.

Geographical and ecological distribution.
This species of tick probably is statewide in its
distribution. It was collected about equally from
desert shrub and coniferous forest areas, although in Utah it likely is more common at
higher elevations.
Seasonal activity. Seasonally, larvae were
collected
from April through September,
nymphs from April through December (except
August), an adult male in September and an
adult female in .Tuly. Ticks were taken from
deer mice in April, June, August and October,

from pikas in July, September and November,
and from all other hosts only from April to
June.

Cooley and Kohls (1945) listed records of
larvae in February, nymphs from February to
October (except March, June and July), females from April to December (except July),
and males in February, April. August, September and October.

leucogaster:

KaneCo.,

(Figs. 28, 29, 30,

County, Texas.

Fig.

28

N

Marysvale, Piute Co., 27 June, 1952, 3

L

N

56)

Specimens examined. Eighteen specimens
were analyzed. Of these, sixteen were lab-reared
and received from C. M. Clifford, University
of Maryland. The remaining two were collected
by R. B. Eads from a red fox in Limestone

27 June, 1952, 3 L
Ochotona princeps ssp.: Baldy Lake, Duchesne Co., 7 Sept. 1952, 5 L, 1 N, 1 F
Cedar Breaks Nat. Mon., Iron Co.. 20 July
1953, 16 L, 2 N, 1 F
Mt. Timpanogos, Utah Co.. 8 Nov. 1958. 1 N
Wolf creek Summit, Wasatch Co., 7 Sept.
1

1

Description of the Larva

Collection Records

1953, 10 L,

mi. E).

N

Ixodes texanus Banks, 1908

Larvae and nymphs were found together on
same animal in July.

Peromyscus maniculatus ssp.: Callao, Juab Co.
12 Aug. 1953, 1 L
Palmyra Forest Camp, Diamond Fork Canyon, Utah Co., 26 June 1951, 4 L
Provo Canyon, Utah Co., 26 Apr. 1951, 1 L
Peromyscus truei ssp.: Beaver Dam Wash,
Washington Co., 27 June 1952. 3 L

1

Provo. Utah Co.. 14 Oct. 1949,

larvae, respectively.

Dipodomys merriami ssp.; Beaver Dam Wash,
Washington Co., 21 Dec. 1950, 1 N
Neotoma lepida ssp.: Marysvale, Piute Co.,

Kanab (50
1952,

Perognathus formosus: Beaver Dam Slope,
Washington Co., 17 Apr. 1952, 3 N
Peromyscus eremicus: Beaver Dam Slope,
Washington Co., 15 Apr. 1952, 2 N
Peromyscus maniculatus: Marysvale, Piute
Co., 27 June 1952,21 L.4N

Habits of infestation. Seldom was more than
one specimen of the same stage of this species
found on a single host animal. However, a deer
mouse, Peromyscus maniculatus, was infested
wdth 19 larvae, and two pikas with 10 and 16

the

8May

Fig.

29
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anterior and posterior margins of coxa two are
straight. There are two setae present. Coxa three
lacks spurs or tubercles. The anterior and posterior margins are straight to slightly concave.
There are two setae present.
General body setae. Nine (sometimes eight)
pairs of marginal dorsal setae are present.
Pair number one ranges in length from 30 to
40 with 30 as the most common. Two pairs of
central dorsal setae are present. Pair number
one ranges in length from 25 to 42 with 30 as
the most common. The setae are arranged in a
triangular outline. Two pairs of pre-anal setae
are present. Pair number one ranges in length
from 19 to 28 with 24 as the most common.
Four pairs of pre-marginal setae are present.
Pair number one ranges in length from 22 to
36, with 24 to 26 as the most common. Two
pairs of post-hypostomal setae are present.

Hypostome. The width varies from 45 to
60, with 54 to 58 as the most common. The
length varies from 55 to 108 with 60 as the
most common. The hypostome

is shghtly oval
separated with
only slight overlapping, and are moderately
pointed. Denticles of files one and two are arranged 2/2 to the base. Files one, two and
three usually possess seven, six and one denticles, respectively. Sometimes there is one tooth
more or less per file.
Palpi. The width at the widest point varies
from 48 to 72 with 66 as the most common.
The length from the base of article two to the
tip of article three varies from 102 to 116 with
variations equally dispersed and showing an
average of 111. The width of article two at its
base varies from 28 to 42 with 42 as the most
common. Article one has neither anterior nor
posterior projections and is about one-third as
large as the hypostome. The inner margins of
articles two and three are strongly convex,
while the outer margins are straight. Article
foiu- is sub-terminal.

in outline.

The

denticles are

Biology

Host preference. Rarely collected in our
surveys, this species was found only on predatory animals: long-tailed weasel, Mustela frenaia. mink, M. vison, Martes sp., and the western spotted skunk, Spilogale gracilis.
Cooley and Kohls (1945) listed eight genera
of hosts for this tick.
Seasonal activity. Nymphs were found in
July and August, and adult females in May,
June and August. Larvae were found only in
August, and no adult males were collected.
Cooley and Kohls (1945) listed collections of larvae in April, nymphs. in January,
March, April and December, females from January to July and in December, and males in

March.

A

Habits of infestation.
marten was infested with 107 larvae, and one skunk was infested with 11 nymphs. All other collections
consisted of only one tick per host. Nymphs
and adults were found on the same host ani-

mal

August.

in

Collection Records

Basis capituli. The ventrolateral margin tapers medially to a narrow, blunt posterior margin. The posterodorsal margin is flattened with
a small, round to pointed posterolateral exten-

Martes

sion.

follows:

Scutum. The width varies from 292 to 335
with variations equally dispersed and showing an average of 311. The length varies from
252 to 319 with 270 as the most common. The
posterior margin is rounded. There are five
pairs of setae present. Setae one, two. four and
five are equally spaced along the lateral and
posterolateral margin. Pair three is situated
medially and slightly anteriorly, and ranges
in length from 24 to 37. with 30 to 31 as the

most common.
Coxae. Coxa one has a sightly rounded, inner spur. There are three setae present. The

sp.:

B?)ld

1957. 107

Beck (1955)
Mustela

Mtn
L

.

Summit Co.

listed several

vision:

La

Sal

8

Aug.

Utah records

Mtns San Juan
,

as

Co..

May

1949, 2 F
Mustela frenata: Cedar Breaks Nat. Mon.,
Iron Co.. 18 July 1953. 2
Spilogale gracilis: Callao, Juab Co. 12 Aug.
1953. 11 N, 1 F
Kingston. Piute Co.. 26 June 1952. 1 F

6

N

Ixodes

sp.

In our collections were a number of specimens that were mutilated too severely to be

There were also several specimens
which were sufficiently different morphologidentified.
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some question exists as to their speplacement. These records are listed below as Ixodes sp.
ically that
cific

Cynomys

leucurus- Roosevelt,
21 Aug. 1952, 3 L

Duchesne

Co.,

Dipodomys microvs ssp.: Beaver Dam Slope,
Washington Co., 22 Apr. 1955, 1 L
Chimney Rock Pass, Utah Co., 23 Apr.
1953,

Dipodomys

sp.:

Co.,

Toquerville, Washington Co.,

5 Sept. 1951,

1

ington Co., 15 Apr. 1952, 1 L
crinitus ssp.: Fairview, Sanpete
Co., 14 Nov. 1953, 1 L
Genola, Utah Co., 13 Jan. 1952, 1 L
Wild Mtn., Uintah Co., 3 May, 1953, 1

Peromyscus

N

Peromyscus eremicus eremicus Beaver Dam
Wash, Washington Co., 17 Apr. 1952,
2 L
Grafton, Washington Co., 5 Apr. 1952, 2 L
Peromyscus maniculatus ssp.: Castledale, Emery Co., 22 May, 1952,

Chimney Rock
1
1

Co.,

25

Pass,

Larval Intraspecific Morphological and
Anatomical Variations

With the exception of the setae, all major
intraspecific differences observed were between
specimens from different geographical areas.
Of the specimens analyzed in this study, there
was a direct correlation between intraspecific
morphological and anatomical differences and
geographical distribution. For example, with
reference to specimens of ochotonae from Utah
and Canada, those specimens which possesed
similar characteristics were from the same
geographic area. The same condition was also
observed with texonus from Texas and the
eastern United States, and sculptus from Utah

and Canada.
There was

little difference
variation of certain
specimens from a single parent
laboratory and those specimens
different areas.

limits

L

Perognathus formosus ssp.: Grafton, Washington Co., 5 Apr. 1952, 6 L
Perognathus longimembris ssp.: Beaver Dam
Wash, Washington Co., 17 Apr. 1952,
2 L
Perognathus parvus ssp.: Cedar Valley, Utah
Co., 1 Nov. 1952, 2 L
Perognathus sp.: Beaver Dam Wash, Wash-

1953,
1953,

Delano Ranger Sta.,
June 1957, 1 L

talpoides ssp.:

Beaver

DISCUSSION
Cedar Valley, Utah

L

Onychomys

Thomomys

L

1

ordii ssp.:

28 Feb. 1953, 1 L
Chimney Rock Pass, Utah Co., 23 Apr.
1953 2 L
Lucin, Box Elder Co., 11 Oct. 1952, 7 L;
14 Feb. 1953, 3 L; 23 May 1953, 1 L
Eutamias minimus ssp.: George Creek, Box
Elder Co., 9 July 1957, 1 L
Microtus longicaudus ssp.: Aspen Grove, Utah
Co., 22 June 1951, 1 L
Mustela frenata nevadensis- Cedar Breaks Nat.
Mon., Iron Co., 18 July 1953, 2 N
Onychomys leucogaster ssp.: Lucin, Box Elder
Co., 14 Feb. 1953, 2 L
Onychomys torridus longicaudus: Beaver Dam
Wash, Washington Co., 17 Apr. 1952,
3

Sorex vagrans monticola: Aspen Grove, Utah
Co., 26 Apr. 1951, 1 L
Spermophihis arrnatus: Strawberry Reservoir,
Wasatch Co., 28 June 1951, 1 L
Spermophilus lateralis ssp.: Delano Ranger Sta.,
Beaver Co., 25 June 1957, 1 L

Utah

1

L
Co.,

28 Mar.

L; 23 Apr. 1953, 7 L; 28

May

L

Desert Range Exp. Sta., Millard Co., 12
Sept. 1950, 1 L
Grafton, Washington Co., 5 Apr. 1952, 5 L

N

Joy, Juab Co., 1 June 1951, 1
Kanab (25 mi. E), Kane Co., 9

1952,

5L
Lucin, Box Elder Co., 14 Feb. 1953. 1 L; 24
May 1953, 1 L
Marysvale, Piute Co., 27 June 1952, 3 L
Reithrodontomys megalotis ssp.: Pink Dunes,
Kane Co., 11 July 1953, 1 F

between the
structures of
reared in the
from several

Setae. Some variation in the numbers and
lengths of setae and in the dimensions of other
structures between specimens of the same
species were observed. In only a few cases were
there extremes in numbers or dimensions.

The brief description and sketch of the larva of angustus taken from Sciurus hudsonicus
douglasi by Nuttall et al. (1911) showed
marked differences from specimens observed in
this study. These differences were in the nimiber of setae and the presence or absence of coxal spurs. In his sketch, Nuttall showed five
marginal dorsal setae, one central dorsal, no
pre-marginal, no pre-anal, two sternal, and two
ventral setae. No coxal spurs were indicated.
Of the specimens examined in this study,
seventeen possessed eight marginal dorsal setae,
and three had seven marginal dorsal setae.
All twenty specimens possessed two central
dorsal setae, four pre-marginal, one pre-anal,
three sternal, and three marginal ventral setae.
Coxal spurs occuiTed on all three legs. Lack of
in the sketch by Nuttall may indicate
that setal details were never intended to be accurately shown. However, the absence of coxal
spurs was cited by Nuttall as a taxonomic
characteristic. Statements made by Nuttall indicate that some adults were reared from
nymphs and that all stages were found at the
same time on the host. However, no specific
detail

May

of
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mention was made that the larvae that were
studied were reared from eggs deposited by an
identifiable adult. Bequaert (1946) indicated
that the nymphal drawings and descriptions by
Nuttall et al. (1911) were erroneous. Since the
larva was of the same source as the nymphs,
it seems probable that the larval sketch was
also erroneous. However, in the present study,
angustus was also identified on the basis of its
presence with two identified nymphs taken
from Peromyscus crinitus. Because of the lack
of study of laboratory reared sp>ecimens, identity of these larvae as angustus is still open
to question.

Analysis of the number of setae for each
of the nine species of Ixodes larvae revealed only
slight variations. When setae were absent on
the specimens studied, the absence occurred
most frequently with the marginal ventral setae,

marginal dorsal and scutal

setae. It

seems prob-

25

of broken setae whose bases were not discernable due to inadequate clearing.

Intraspecific variations of the marginal venwere observed with texanus and sculptus. Two specimens of ochotonae also showed
intraspecific variations.
tral setae

Only one specimen of sculptus showed variation of the pre-marginal setae. Four pairs were

common, but one specimen possessed three pairs.
The marginal ventral setae of kingi, muris,
pacificus, spinipalpis, marmotae and angustus
showed no intraspecific variations. Ixodes texanus showed equal variations between three
and four pairs of setae. Ixodes ochotonae possessed three pairs of marginal ventral setae
except for two specimens which had two and
four pairs, respectively.
lalf of the specimens
I

of sculptus observed

marginal ventral

possessed

setae,

three pairs of

whereas the other half

p)OSsessed four pairs.

able that the setae of the marginal and scutal
areas are those which are most exposed to damage through handling and manipulation. Although the setal bases of missing setae could
usually be seen, inadequate clearing and occasional folding of the body margin made on accurate count of the marginal setae or their bases

the total number of setae examined on all specimens, extra setae were observed in only 0.4

difficult.

percent of the cases.

The marginal dorsal setae were more variable in number than any other group of setae.
Ixodes muris, pacificus and spinipalpis showed no intraspecific variations. One specimen
of kingi possessed seven pairs of marginal
dorsal setae as contrasted to eight pairs for
the other specimens. Ixodes texanus showed equal variation between eight and nine pairs of
marginal dorsal setae with one specimen having

seven pairs.

A

mannotae poswhich varied in
nine pairs. Variations from

few specimens

of

sessed marginal dorsal setae

number from

six to

seven to eight pairs of marginal dorsal setae
were observed on ochotonae. Ixodes angustus
possessed eight pairs of marginal dorsal setae
except for three specimens which possessed
seven pairs. The marginal dorsal setae of sculptus ranged between six and eight pairs.

The central dorsal setae of kingi, texanus,
spinipalpis, ochotonae, angustus and sculptus
showed no intraspecific variation. Three specimens of muris possessed three pairs of central
dorsal setae, whereas all others pKJSsessed four
One specimen of pacificus possessed
three pairs of central dorsal setae; all others
possessed four pairs One specimen of marmotae possessed three pairs of central dorsal setae,
whereas all others had two pairs.
pairs.

The supplementary setae were present only
on specimens of muris, pacificus and spinipalpis.
Only spinipalpis showed variation. The supplementary setae of two specimens apparently
were missing. This variation may be the result

The
on

all

total percentage of setae found missing
specimens examined was only 4.4 percent.

Occasionally extra setae were observed, but of

Intraspecific variation with regards to the
lengths of setae was found to differ
considerably in some cases (Tables 1 and 2).
The range of variation of the scutal setae of
texanus was 6 microns, whereas with spinipalpis the range was 20 microns. The length of
the marginal dorsal setae of kingi varied 5 microns (except for one extreme), whereas those
of spinipalpis varied as much as 22 microns.
The range of variation of the central dorsal setas
of kingi was only 6 microns, whereas pacificus
varied as much as 16 microns. The supplementary setae of muris varied within 10 microns, whereas those of pacificus varied up to
19 microns. The sternal setae of marmotae
differed by 4 microns, whereas those of texanus
differed by 18 microns. The range of variation
of the pre-anal setae of marmotae was 6 microns,
whereas in pacificus the range was 15 microns.
The pre-marginal setae of spinipalpis varied by

minimum

6 microns (with two extreme measurements).
whereas those of pacificus varied by 14 microns.
The marginal ventral setae of ki?igi differed as
little as 5 microns (with one extreme measurement), whereas those of pacificus varied as
much as 28 microns.

Hypostome. The length-width ratio of the
hypostome of two specimens of texanus removed from a red fox from Texas was approximately two to one. Laboratory reared specimens from the eastern United States (host of
parent unknown) had a length-width ratio of
one

to one.
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Table

Length comparison

90

1

of certain setal

measurements"
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Table 2

Length comparison of certain
1^

setal

measurements*
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The ranges

of variation observed for the
v.'ere from 3 microns in spini-

hypostome width

palpis to 11 microns in sculptus (Table 3). The
ranges of variation for the hypostome length
were from 2 microns (with one extreme variation) in marmotae to 20 microns in sculptus.
Palpi. Specimens of texanus from Texas
showed a marked deviation from those of the
eastern United States in the basal vridth of

The width of the Texas forms was
approximately twenty-fiye percent (10 microns) narrower than the width of those from
the eastern United States. The ranges of variation observed for the basal width of article
two were from 6 microns in marmotae to 25
microns in sculptus (Table 4). The ranges of
variation for the maximum wddth of the palps
were from 6 microns (with one extreme) in

article two.

Table 3

Width and length comparisons
WIDTH
120

115

110

105

100

95

90

85

80
75

70

65

60

55

50

45

40

35

30

25

-

20
IS

idi-

of the

hypostome*
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angustus to 20 microns in sculptus. The ranges
of variation of the palpal length (excluding article one) were from 10 microns in angustus
to 18 microns in ochotonae.

tendency toward roundness but none achieved
it to a degree comparable to the Utah forms.
In nineteen specimens of sculptus taken from
Thomomys talpoides in Utah, the anterodorsal

Basis capituli. Intraspecific variation of the
posterolateral margin of the basis was most obvious on specimens of ochotonae Of eighteen
specimens of ochotonae taken from pikas, four
specimens from Utah possessed a bluntly
rounded posterolateral margin. The remaining
fourteen from British Columbia, Canada, had
sharply pointed lateral extensions on the posterolateral margin. Some specimens showed a

margin

.

single

of the basis was strongly convex. In a
Canadian specimen found on Spermo-

philus richardsoni the basis bluntly terminated at the anterodorsal margin.
,

Scutum. The only intraspecific scutal variation observed was between four specimens of
ochotonae collected from Ochotona princeps in
Utah, and fourteen specimens from the same
host species in British Columbia, Canada. On

Table 4
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the Canadian specimens the lateral margin of
the scutum was indistinct, appearing to blend
wdth the lateral body margin. Four Utah specimens showed a distinct lateral margin.

The ranges

of variation observed

for

the

scutum width were from 4 microns (with
three extremes) in muris to 46 microns in

marmotae (Table

5).

The ranges

showed a marked variation in contrast to specimens from Texas. The eastern forms possessed
a small inner spur which appeared to blend in
with the posteromedial margin. The spurs on
the two Texas specimens were large, prominent and appeared separate from the coxal
margin.

apparent from

study that intraspecific variation differs in degree with reference to specific structures on ticks from different geographic areas and different host animals.
This follows the general pattern of geographical
races (subspecies) and eventually species isolation. Obviously those structures which may be
used for the separation of species must be of

must

I.ENC.TH

390

390

380

-I 380

370

370

360

360

350

350

1
340

340
I

1

«0

330

320

320

•1

1

mu

310

310

300

300

290

290

•2S0

280

270

270

2fi0

260

250

250

240

240

230

230

220

220

of scutal setae, post-

hypostomal, sternal, pre-anal and pre-marginal
setae, and setae of coxae I and II showed no

210

interspecific differences.

Because of the intraspecific variation of the
marginal dorsal setae (Table 6), these setae
were of little taxonomic value for the separation
of most species. However, they were useful to
distinguish texanus from muris, pacificus and

the

*The number of specimens examined is
same as those indicated under the section

Analysis of Species.
''The
of

The

central dorsal setae were used to separate the larvae into two groups which included
those larvae with two pairs of central dorsal
setae as contrasted to those with three or more
pairs. One specimen in each of the species

was observed

to pos-

The presence of supplementary setae separated muris, pacificus and spinipalpis from the
other six species which lacked them. However,
two of thirteen specimens of spinipalpis examined lacked supplementary setae.
The presence of three pairs of marginal
ventral setae separated marmotae and angustus
from kingi, muris, pacificus and spinipalpis
which possessed four pairs. Because of the
variability in the number of setae demonstrated
by texanus, ochotonae and sculptus, the mar-

number

"1", etc. represent the

num-

specimens with measurements as indicated

by the

spinipalpis.

pacificus and marmotae
sess three pairs.

WIDTH

scutum*

differ

Larval Interspecific Morphological and
Anatomical Differences

The nimibers

u

of the

this

the least intraspecific variation and
considerably interspecifically.

Setae.

Width and length comparisons

of variation

observed for the scutum length were from 9
microns (with three extremes) in kingi to 58
microns for angustus.
Coxae. The inner spur on coxa I on specimens of texanus from the eastern United States

It is

Table 5

dot.

"^k-kingi;

mu-muris;

X-texanus;

cus; sp-spinipalpis; ma-marmotae;
tonae; a-angustus; sc-sculptus.

p-pacifi-

o-ocho-

ginal ventral setae were of limited taxonomic
value in separating these three species.
The lengths of the scutal setae ranged from
8 to 18 microns in sculptus to 27 to 36 microns
in muris.
single specimen of pacificus showed
an extreme measurement of 38. Because of the
overlapping of intraspecific variations, these
setae were useful only in separating the species
into major groups.
The lengths of the marginal dorsal setae
varied from 18 to 31 microns in sculptus to
73 to 85 for pacificus. One specimen of ochotonae measured 16 microns. Interspecific overlapping of measurements of these setae limited

A
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Table 6

Comparison of Numbers of Setae on the Larvae
of Nine Species of Ixodes'
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Table 7

Comparison

Species of

Ixodes

of Structures of the

Larvae of Nine Species

of Ixodes
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Table 8
Existence of Palpal and Coxal Spurs on the Larvae
of Nine Species of Ixodes

Species of

Ixodes
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Key

to the

Ixodes
1.

2.

3.

Posterior spur on palpal article I present (figs. 31-1,
Posterior spur on palpal article I absent (fig. 33-1)

32-1,

2

36-1)

5

Anterior spur on palpal article I present (figs. 31-2, 36-2)
Anterior spur on palpal article I absent (figs. 32-2, 33-2)

Four

MV setae
of MV setae

pairs of

Three pairs
36-3)

4.

Larvae of Species of the Genus
Known to Occur in Utah

(fig.

3

4

34-3); posteroventral border of basis rounded

(fig.

31-3)

35-3); posteroventral border of basis angled

(figs.

33-3,

scitlptus
(fig.

{angustus-ochotonae complex)

8

Tip of hypostome somewhat flattened, with file 3 present as 2 teeth (fig. 37-4) .... marmotae
Tip of hypostome rounded, without fUe 3 (fig. 38-4) (sometimes 1 accessory tooth
is

present)

kingi
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5.

Four pairs
40-5);

MV

1.

MV

3 with only

4,

35

January, 1960

setae (figs. 34-3, 39-5); outer spurs
with at least 3 teeth (fig. 41-5);

file 3

Three pairs

No.

on coxae I and
supplementary

II

present

(fig.

setae present

(fig.

42-5)

setae (fig. 43-5) ; outer spurs on coxae I and II absent (fig. 44-5) ; file
or 2 teeth (figs. 37-4, 45-5); supplementary setae absent (fig. 46-5)

1

texanus

6.

MD

setae short, subequal in length to supplementary setae (fig. 47-6); file 3 with 5
more teeth (fig. 48-6)
.MD setae long, half again to twice as long as supplementary setae (fig. 49-6); file 3
with no more than 4 teeth (fig. 50-6)

or

maris
7
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7.

Four pairs

Two

8.

of
pairs of

CD setae
CD setae

(fig.
(fig.

51-7)
52-7)

pacificus
s pint pal pis

MD setae less than 37 microns in length; CD setae less than 32 microns in length
52-8)
ochotonae
MD setae more than 41 microns in length; CD setae more than 36 microns in
(fig.

length

(fig.

53-8)

angustus

Biological Series Vol.

No.

1,

4,

37
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HOST-TICK RELATIONSHIPS
It is interesting to note the apparent absence of Ixodes on some animals in Utah,

whereas closely related species were commonly
infested. In the order of bats, not a single
tick of this genus was found on 651 bats representing four genera. Inasmuch as several
hundred specimens of bats were collected
from a single area on the same date, a broad
seasonal sample was not available. The apparent absence of Ixodes on bats in Utah is consistent with the records of Cooley and Kohls
(1945) for the western United States.

In the rabbit family, ticks of the genus
Ixodes were found on only a few of 107 cot
did not
tontail rabbits (genus Sylvilagus)
.

find a single animal of
(genus
Lepus)
rabbits

Cooley and Kohls

We

404 black-tailed jack
infested,

although

listed records for
pacificus and sciilptus
from Lepus and Sylvilagus in western United
States. This is interesting inasmuch as the jack
rabbit lives in the same habitat wdth the deer
mouse, Peromyscus maniculatus, Ord's kangaroo rat, Dipodomys ordii, and their common

angustus,

tick,

(1945)

spinipalpis,

Ixodes kingi.

member

The pika (genus Ochotona),

of a closely related family
quently found infested.

a

was

fre-

In the squirrel family, we did not find
one of 140 red squirrels (genus Tamiasciurus)
infested by any species, although Cooley and
Kohls (1945) listed angustus from this host.
Prairie dogs (genus Cynomys) were commonly
infested, as were yellow-bellied marmots (genus
Marmota) Several species of the squirrel genus
Spermophilus were found infested, yet here
again there were anomalies. Not a single animal of 55 S. variegatus examined was found
infested, nor any of 106 Ammospermophilus
leucurus. This is consistent with findings by
Cooley and Kohls (1945). Both of these animals live within the ecological range of Ixodes
kingi, a common parasite of the deer mouse
and the Ord's kangaroo rat living in the same
habitat. Chipmunks were found to be infrequently infested. One specimen of 11 Least

family Heteromyidae were
Ixodes ticks.

Thomomys

talpoides, was frequently infested.
single specimen of 72 Botta's pocket
gophers, T. bottae, was found infested. This
animal frequently lives in the same habitat as
the deer mouse, Ord's kangaroo rat and Ixodes
kingi.
The pocket mice and kangaroo rats of the

Not

a

hosts of

Native rats and mice were variable in their
host

Whereas the white-footed

relationships.

mice (genus Peromyscus) were frequently infested, only a few animals of 122 specimens of
the western harvest mouse (genus Reithrodontomys) possessed ticks. The desert wood rat,

Neotoma

lepida, was occasionally infested, but
not so for 29 bushy-tailed wood rats, A^. cinerea.
Cooley and Kohls (1945) listed records of angustus and ochotonae from the latter host.
The meadow voles (genus Microtus) were com-

monly infested.
The non-native rats and mice (genera Rattus and Mus) were not found infested.

Few

carnivores that were examined were
infested. Of the few ungulates examined, the mule deer was infrequently found

commonly
infested.

A considerable mmiber of lizards and birds
were examined, but none was infested with
Ixodes ticks. Cooley and Kohls (1945) listed
one bird and several lizards as hosts for pacificus.

Following

Canis familiaris

summary of
known to occur

a

is

host relationships

Ixodes tickin Utah.

ssp.

pacificus

Cynomys

leucurus Merriam

kingi
C. parvidens Allen

sculptus

Dama

hemionus hemionus (Rafinesque)
pacificus

.

chipmunks, Eutamias minimus, was found infested, yet not a single animal of 81 Colorado
chipmunks, E. quadrivittatus, was parasitized
Cooley and Kohls (1945) listed records for angustus, kingi, texanus, pacificus and sculptus
from several species of Eutamias.
The pocket gophers showed interesting host
relationships. The northern pocket gopher,

common

Dipodomys merriami merriami
spinipalpis

D. microps ssp.
kingi
D. ordii ssp.
kingi
Homo sapiens ssp.
pacificus
flaviventer ssp.

Marmota

marmotae
sculptus

Martes

sp.

texanus
Microtus longicaudus

ssp.

sculptus

M. montanus

ssp.

angustus
sculptus

Mustela frenata nevadensis Hall
sculptus

texanus
Mustela sp.
kingi
lepida ssp.
kingi
spinipalpis

Neotoma

Meams
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Taxidea taxus

s'sp.

ssp.

kingi
sculptus
Thomomys talpoides ssp.
kingi

angustus
ochotonae
sculptus
spinipalpis

ochotonae

Onychomys

leucogaster ssp.
kingi
spinipalpis
O. torridus longicaudus Merriam
kingi

Perognathus formosus

sculptus

Urocyon cinereoargenteus
angustus
Zapus princeps

scottii

Meams

ssp.

sculptus

ssp.

spinipalpis
P.

longimembris
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ADDENDUM TO COLLECTION RECORDS
Ixodes angustus

Ochotona princeps: Puffer Lake, Beaver

Co.,

22 July 1953, 3

L

Ixodes kingi

Perognathus parvus: Cedai» Valley, Utah Co.. 1 Nov. 1952, 1 L
Reithrodontomys megalotis: Chimney Rock Pass, Utah Co., 28 Mar. 1953, 2
Ixodes ochotonae

Ochotona princeps: Baldy Lake, Duchesne Co., 7 Sept. 1952 5 L
Wolf Creek Summit, Wasatch Co., 6 Aug. 1953, 9

L

Ixodes pacificus

Perognathus formosus: Fish Springs, Juab Co., 15 July 1951,

1

L

Ixodes spinipalpis

Peromyscus maniculatus: Marysvale Piute Co., 27 June 1952, 12 L
Reithrodontomys megalotis: Provo Canyon, Utah Co., 26 Apr. 1951, 10
,

L

L

/-

r>

